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FOREWORD 


I am very glad to have the opportunity of writing a short intro- 
“duction to this book by Dr C. M. Bhatia, both because of my 
regard for the author, who was for two periods of one year each 
а student in my department in Edinburgh, and because of the 
value of the work in which he is engaged, of which this is a 
sample. It is of the greatest importance to India, and therefore 
to the world, that her rising generation should be well educated, 
each in the way best fitted to his or her talents, and that her 
manpower, in adulthood, should be helped into those occu- 
pations most needed by the nation, most likely to profit by the 
individual’s special abilities, and most likely therefore to make 
him happy and self-respecting. The object of the testing move- 
ment, in which Dr Bhatia is an acknowledged expert, is exactly 
to forward such aims, not by dictatorial direction but by careful 
assessment of abilities, general and special, and helpful recom- 
mendations based on such assessment. The present careful piece 
of research is a part of the attempt to improve these methods 
still further. They have already reached a stage in which their 
results, when obtained and interpreted by trained psychologists, 
can be acted upon with considerable confidence in their validity. 
GODFREY THOMSON 
Edinburgh, 
August, 1954. 


РВЕЕАСЕ 


‚ Modern Psychology Ваз now developed to such an extent that 
works on Intelligence Testing need neither an apology nor a long 
introduction. For although the sceptical critic, who will always 
remain, sees in the Intelligence Testing programmes only the 
existence of a fad, or at best the manifestation of a social philo- 
sophy of life he can never reconcile himself with, it must be 
recognized that Intelligence Testing—and more generally Mental 
Testing—has been accepted as useful and essential in all pro- 
gressive democratic countries of the world. Such testing has led 
to greater individual and national efficiency—and consequent 
happiness, perhaps—than could otherwise have been achieved. 
Intelligence Testing programmes are now being employed 
widely in countries such as the U.S.A. and Britain, but are not 
equally common in the less advanced countries, Indeed, in many 
of the latter countries, they have yet to establish themselves on 
proper scientific lines, although it is really in these countries and 
among their people, who have yet to rise to the height of their 
nationhood, whose mental powers have yet to be tapped and 
whose educational systems have yet to be fully developed, that 
the potentialities of the Intelligence Testing programmes are the 
greatest. In India, Intelligence Testing is particularly necessary 
and can contribute much to the national welfare. Its utility, 
which hardly needs to be emphasized here, has already been 
discussed by the author at length elsewhere.* The present work 
is the outcome of the author’s belief in the essential utility of 
Intelligence Testing for his country, and seeks to set up a Battery 
of Performance Tests of Intelligence for use under Indian 
conditions. It describes the standardization and use of the 
battery for both literates and illiterates. 
‚ Fer the successful completion of this work, the author's 
profound thanks are due in the first place to Sir Godfrey Thomson, 
Professor of Education in the University of Edinburgh, not only 


* Bhatia, 0. M. (1949) : Intelligence Testing and National Reconstruction, 
pp. 71-6, Bombay: Hind Kitabs. 


vill PERFORMANCE TESTS OF INTELLIGENCE 


for his general guidance involving a long and difficult correspond- 
ence with the author in India during the war years (1942-6), but 
for the great interest he took in this study throughout, till it was 
completed in Edinburgh in 1951. Without his encouragement and 
interest this study would not have been possible. To Mr W. G. 
Emmett, of the Department of Education, Moray House, Univer- 
sity of Edinburgh, the author is greatly indebted for guidance in 
the statistical part of the work, and to Dr Mary Collins, Depart- 
ment of Psychology, University of Edinburgh, the author’s sincere 
thanks are due for general help in regard to the Performance Tests. 

The author would also like to put on record his deep sense of 
gratitude to Shri B. N. Jha, B.Ed. (Edin.), his old and respected 
teacher (now Director of Education, Uttar Pradesh) who initiated 
him into the study of Educational Psychology, and to Dr I. R. 
Khan, Ph.D. (London), then Principal, Government Training 
College, Allahabad, for their sustaining help and encouragement 
in the project over a long period of time when circumstances 
often tested the author’s patience severely. To his old students 
of the Government Training College, Allahabad, and especially 
to Sarvashri Ram Surat Lal, М.А., L.T., S. М. Mehrotra, M.A., 
L.T., B.Ed. (Edin.), Ram Gopal Misra, M.A., L.T., Gur Мам] 
Prakash, Β.βο., M.Ed., N. B. Khare, M.A., L.T., G. 8. Lal, 
М.А., L.T., and В. К. Dimri, B.Sc., L.T., the author's thanks 
are due for help in various ways throughout, and particularly 
in the administration of tests. To Shri S. N. Kalla, M.A., L.T., 
also bis old student then specializing in Art at the Government 
Training College, Allahabad, the author is indebted for the 
original picture which forms the fifth sub-test of the Picture Test. 

Lastly the author takes the opportunity to thank sincerely 
the heads of various educational institutions and also the various 
friends in different villages scattered over the whole of Uttar 
Pradesh for their co-operation, which alone made testing in 
their respective spheres possible in those times. 
Allahabad, 

14 July 1958. 


C.M. B. 
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I. HISTORICAL RETROSPECT 


INTELLIGENCE TESTING IN INDIA 


Experimental educational psychology has had rather a chequered, 
although a fairly long, career in India. The first attempt at a 
fairly wide and scientific Intelligence Testing goes as far back as 
1922 when Dr C. H. Rice of Lahore developed his Hindustani 
Binet-Performance Point Scale,! meant primarily for the children 
of the Punjab. Nothing commensurate with this initial effort 
seems, however, to have been undertaken in the later '20s and 
"30s. Perhaps there was more than one reason for such a failure 
to keep up a sustained effort. The country is vast, with a huge 
population giving rise to a number of difficult problems, both of 
an organizational as well as of a theoretical nature. There was no 
corresponding organized effort to tackle them. 

Thus the history of Intelligence Testing in India in the '20s 
and १308 is the history of spasmodic efforts of well-meaning and 
enthusiastic educational psychologists who had had the benefit 
of coming in contact with some of the best centres of Intelligence 
Testing in Britain and other countries. Towards the end of the 
'80s some efforts occurred which may be mentioned here. In 
1939, Dr Kamat of Bombay issued his revision of the Binet 
Tests, which could be used amongst Marathi and Kanarese 
speaking children.? In 1942, Dr Sohan Lall of the U.P. construct- 
ed and standardized a verbal group test of intelligence for 
11 plus school-going children of the U.P. The test was in Hindi 
and Urdu and was employed for perhaps the first survey of its 
kind, undertaken in India, of the intelligence of school-going 
children.? 

’^ Since 1940, Intelligence Testing seems to be acquiring 

~ #more and more momentum. This has been due to the accumu- 
lation of spasmodic individual efforts such as the above, to the 
work of the War Services Selection Boards of the Government of 
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India and to a growing realization by many State governments 
that intelligence testing techniques were useful to the nation. 
Experimental Psychology sections were opened in many of the 
postgraduate Teachers’ Training Colleges and Universities after 
1940, and within the last three or four years full-fledged Psycho- 
logical Institutes and Bureaus, mostly attached to the Education 
Departments, have been established on a State basis in many 
parts of the country. These are charged with the specific task of 
putting psychological testing and other allied activities on a sure 
footing.* 


THE INDIAN BACKGROUND 


The first task for psychological work in India is the 
production of suitable mental tests—intelligence, attainment, 
aptitude, personality, etc.; intelligence tests being of course of 
the first and primary importance. This has to be considered 
against the background of Indian social and cultural patterns. 
Now perhaps the most characteristic feature of Indian life is the 
existence, side by side, of two clearly marked groups—the one 
which has had the benefit of literacy and formal education, and 
the other which has been deprived of it. The literate and the 
illiterate groups are generally coincident with the urban and rural 
sections of the populations, although of course the two are not 
identical. For there might be many in the cities who may not 
have received formal education, and conversely, there are a large 
number from the villages, who, especially during the last three 
or four years, have been put to some school or the other. Propor- 
tionately the illiterate group is very much larger than the literate 
group, just as the rural population is very much larger than the 
urban. | 

Another aspect of the cultural pattern to be noted 1800180 
urban and rural environments provide a much more contrasting 
set of experiences to their residents in a country like India than 
they do in well-developed countries of the West. Rapid and easy 
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means of communication, together with the employment of 
scientific devices such as the radio and the telegraph, have 
practically knit together the rural and urban communities in a 


; country such as Britain. This is not the case in India, where 


travelling in the interior is very often tedious and sometimes 
difficult, and where, after reaching a village, one has very few 
means of knowing what is happening in the outside world, so 
that after a while one may indeed very easily lose the desire of 
trying to know anything at all about it. Life in the village, again, 
is practically all out of doors, The village boy spends his day out 
in the fields, helping the elder folk in cultivating or in tending 
cattle, The experience that he comes across is the handling of 
concrete objects and materials. Thus the experiences available 
to village children, particularly those who have never been to a 
school, are indeed very different from those of the urban children 
even if the latter have not been to a school either. 

It will thus be seen that an attempt at the intelligence 
testing of the general Indian population, which must of course 
include the rural population and the illiterates, is a complex 
one and is beset with a number of major difficulties. Many of 
these are of an organizational nature in view of the vastness of 
the numbers involved. But also, not a few are of a theoretical 
fundamental nature. The most important of the latter, which an 
investigator has to face at the outset, is the problem of the extent 
of the environmental factors influencing the achievements of the 
subjects in the intelligence test. For, as has been indicated above, 
there is not only the obvious distinction between the literate and 
the illiterate groups, and between the rural and urban groups, 
but also other subdivisions within these groups may be discerned 
even if we exclude, for the time being, groups such as thé aborigi- 
nals, In attempting to formulate a scale of intelligence tests for the 
larger Sections of the Indian population one ‘must not only be 
careful to see what ae is intended for, but that suitable 
standards for assessing the results are laid down for the group. 
Unless such precautions are taken, intelligence test results may 
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not only be of little use, but intelligence testing itself may come 
into disrepute. We are at present only able to see many of these 
problems in a nebulous form ; their outlines will be defined after 
the first few investigations. None such, to the knowledge of the 
present author, have yet taken place even on а modest scale, 80 
that the field of investigation is quite virgin, offers few landmarks 
for one to follow and has to be carefully trodden. 


Tur Present INVESTIGATION 


The attempt in the present investigation has been to for- 
mulate a test of intelligence which may reach as much of the 
Indian population as possible and not merely touch its fringes— 
the educated middle class. From the above discussion it will be 
evident. that it is not safe, at least in the present state of our 
knowledge of the cognitive make-up of the various sections of 
the Indian masses, to attempt a test of intelligence equally 
applicable to all sections of the Indian population. Nor has that 
attempt been made here. What, however, has been tried is the 
formulation of a test of intelligence which may be used with 
much larger sections of the population than has been possible with 
some of the tests attempted so far, and which will thus open up a 
field so far completely closed to the Indian educational psycho- 
logist. The investigation was bound to raise more problems than 
it would solve. The solution of all the problems inherent in such 8 
task could not be expected, but the clear formulation of at least 
the more important of these problems could be looked forward 
to, with some suggestions of their possible lines of solution. 

It is obvious that the type of intelligence tests which could 
be considered for this purpose are the Performance Tests of the 
intelligence—or at any rate those tests of intelligence which do 
not require reading and writing on the part of the subject: Types 
of tests which fall in the category df Verbal Tests of intelligence 
were completely ruled out, although a test which could be 
administered orally and be scored by means of an oral response 


HISTORICAL RETROSPECT 5 


on the part of the subject, as for example the Immediate Memory 

Test, could be included. It was clear that most of the tests would 
_ have as their basis the actual manipulation of varied concrete 

materials by the subjects. Some oral tests of the Immediate 

Memory type could also be taken up. Also it was evident that only 
. individual testing could be taken up. 

The battery of Performance Tests, or more accurately 
Non-Verbal Tests, which will be described in Chapters П and III, 
was used to test illiterate as well as school-going children. This 
was done not only because the battery was meant to be used 
with both the groups, but also to make a comparative study of 
the two groups. Performance Tests have not been tried in India 
on a wide scale even amongst the school population, and the 
results of testing illiterates could easily be expected to bring out 
some unusual features. The standardization of the battery of 
tests has been done for the literate and the illiterate groups 
separately. 

The data collected from the literate group sets up the battery 
of performance tests as a test of intelligence for school-going 
children which is expected to reveal very useful information as a 
supplement to verbal tests of intelligence. Also, as the battery 
of performance tests is an individual test, it has been found by 
the writer and the other testers who have used it to be very 
useful from a clinical point of view. 

The age-range selected for the investigation was 11 to 16 
years and only boys were included as subjects, girls being excluded 
altogether. Girls were excluded not only because of the discovery 
of sex differences in recent investigations of the Performance 
Tests and the Space factor,® ° but also because there were social 
difficulties in securing girls as subjects ; and we did ποῦ wish to 
complicate this initial investigation by an unnecessarily large 
minibér of factors. We decided upon the age-range 11 to 16 years 
as it was the most convenient of approach and the most suitable 
for investigation. The total number of boys tested for purposes 
of standardization was 1,154, of which 642 were school-going and 
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512 were illiterate boys. The school-going group includes a group 
of 100 boys who were also given the Terman-Merrill Intelligence 
Test—Form L (1937 Revision), for purposes of analysis of data. 

We turn in the next chapter to a discussion of the theoretical 
basis of the selection and construction of our tests. 


IL THE NATURE OF INTELLIGENCE 
EARLY Notions 


Ever since the day Binet successfully measured intelligence in a 
scientific manner, the problem of an exact definition of intelli- 
gence has been faced by psychologists with ever-increasing 
urgency. The nature of intelligence had been debated upon from 
very ancient times, but then it was mainly a philosophical 
discussion with no particular- objective facts to explain. With 
the advent of Binet’s methods of measurement of intelligence, 
the problem took a concrete and sharply defined shape. The 
question now was not so much: ‘What is Intelligence?’, as, 
“What are the mental characteristics which are assessed through 
Intelligence Tests?’ and those who used the tests expected that 
७ definite answer would be forthcoming to this latter question. 
A unanimous answer has not been forthcoming, but differences 
have of late narrowed down very much in spite of assertions 
which are sometimes made to the contrary.” There is in fact 
much less real difference of opinion now than perhaps appears 
at first sight; and, of the differences that do persist, their 
nature is so clearly perceived, especially since the advent of 
the modern methods of factor analysis, that the present-day 
psychologist can work ahead with clear lights in spite of the 
differences. 

It is well known that Binet was not particularly eager to 
venture upon a theoretical definition of the ‘intelligence’ which 
his tests measured although he evidently regarded it as a general 
cognitive ability of an inborn nature. His working concept for 
measuring it, however, was in the words of Galton some years 
earlier, “to obtain a general knowledge of the capacities of a man 
by sinking shafts, as it were, at a few critical points’.® Binet 
utilized different mental activities at different age-levels for 
obtaining an index of an individual’s intelligence. Binet used 
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his uncommon insight to decide as to which of these activities 
at the different age-levels did contribute to the individual's 
intelligence ; and it is a tribute to Binet's genius that without 
working upon a formal hypothesis he still was able to give us 
tests which have stood the test of time and which have been 
shown by later analyses to possess characteristics now commonly 
accepted as valid features of a test of intelligence. 

А great effort towards the clarification of the concept of 
intelligence was the famous symposium of 1921 in which almost 
all the leading psychologists of the day participated. The sympo- 
sium however did not produce very encouraging results from 
the point of view of a concurrence of opinion. Different psycho- 
logists seemed to emphasize different mental aspeots as essentials 
: intelligence. Terman, for example, stressed capacity for 
abstract thinking, Dearborn capacity to learn, Colvin adjust- 
ment to environment, and so on. 

However, if we examine some of these earlier definitions of 
intelligence closely, it is not their differences which appear to 
us now so striking as is a lack of the real explanation of intelli- 
gence in essentially psychological terms. For even if we accept, 
for example, ‘capacity to adjust to environment’ as an essential 
characteristic of intelligence, it does not lead us very far towards 
the understanding of its psychological characteristics, for we 
have still to inquire as to what mental structure or activity is 
the cause of a capacity for adjustment to environment. Very 
much the same criticism is applicable to other definitions, 
such as ‘capacity to learn’, or even ‘ capacity for abstract 
thinking’, 

The practical psychologist, therefore, did not gain much 
from these formal definitions of intelligence, and the fact that 
all of these, at least apparently, differed from one another only 
added to the confusion of the times. The 192005 were however 
a period of much active field work on intelligence test construc- 
tion by workers such as Thomson, Burt. Ballard, etc., and of 
brilliant theoretical research (based on experimental data) 
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initiated by Spearman. Things therefore could not, and really 
did not, remain static, and ideas about intelligence began to take 
shape at this period. 

From the point of view of actual test construction we note 
this crystallization of views if we examine closely the views ~ 
expressed at that time by two of the foremost workers on intelli- 
gence test construction in Britain and America—Godfrey 
Thomson and L. L. Thurstone. Thomson,’ in an article on ‘The 
Nature of Intelligence’, at first discussed the general nature of 
mind and intelligence in the following words : 

I prefer to think of the mind as much more complex, and the 
kind of complexity I mean is very like the kind of complexity 
found in the brain and the nervous system. The latter is com- 
posed of units, which, however, are connected and inter-connected 
in an infinity of ways. I believe it correct to say that they are 
more numerous, and their interconnections yet more infinite, 
as we ascend the scale of intelligence in the animal kingdom, 
the most so in man. In the same way the mind, it seems to me, 
has an innumerable array of responses to situations, which 
responses are interconnected in a tangle of associations, within 
which tangle are distinguishable various plans or patterns: 
distinguishable yet not distinct, as the concealed puzzle picture 
is distinguishable in the drawing of a landscape. 

The progress of instinct to intelligence, therefore, seems to 
me to imply, or to make probable, a “general ability’ by releasing 
the responses from their specific character and binding 
them, though in unequal degrees, to a larger number of 
situations. | n 


< in the article he summarized his views on the charac- 
| teristics of intelligence in the following words: ) 

It is in this grasping of relations, for which, above all; words 
or substitute-symbols are required, that some have seen the 
essence *of general ability, and there is a great deal of truth 
in their point of view. Among the most successful tests 
of general ability are those which require it, notably the 
Ebbinghaus Combination or Missing Word Test and Mr Burt’s 
Analogies, 
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Similarly Thurstone, in an article on “The Nature of Intell- 
ісепсе”,10 discussed the general nature of intelligence in the 
following words : 


I want to show that the degree of intelligence in behaviour 
can be judged by the degree of incompleteness of alternatives 
in the trial and error life of the actor and that the higher cognitive 
categories constitute incomplete conduct in the process of being 
formed. Overt trial and error without foresight is the most 
unintelligent kind of conduct. 

I have outlined what I consider to be the main charac- 
teristic of intelligent conduct, the transfer of trial and error 
point from overt alternatives to percepts, from percepts to the 
still more tentative ideas, and from ideas to the still more approx- 
imate actions that we know as concepts. 


Later he summarized in the same article the essential feature 
of intelligence in the following words : 

Several inferences can be made regarding the construction 
of tests for the measurement of intelligence if we accept this 
definition. Obviously those questions would be the best measure- 
ments of intelligence which indicate the degree of abstraction 
of which the subject is capable. Experimental studies of Binet 
test questions have indicated that the questions which are 


relatively abstract for their respective ages are the best measures 
of intelligence. 


It would thus appear that there is not much essential 
difference in the views of the above two psychologists in regard 
to the most characteristic feature of intelligence, at least from 
the point of view of test construction ; for * grasping of relations’ 
and ‘capacity for abstraction’ are, at the most, but two different 
aspects of the same characteristic, ‘abstraction’ being essentially 
dependent upon a capacity to ° grasp relations’, and this itself 
leading on to higher and still higher forms of ‘abstraction’. 

Similar convergence of views as to the essential feature of 
intelligence, as measured by tests of intelligence, is found in 
the views of most other psychologists when we make a close 
analysis of the implications of their statements. It will suffice 
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here however to quote further only the views of 8. С. Kohs who 
as early as 1923 devised his Block Design Test which has proved 


.to be one of the most effective tests of intelligence up to the 


present time. Kohs was quite emphatic about his views on 
intelligence and even went as far as to try to justify them on 
philosophical grounds. Be that as it may, his emphasis on the 
‘analytic-synthetic’ activity of the mind as the most charac- 
teristic feature of intelligence seems to be very pertinent to our 
discussion and seems clearly to point to the convergence of the 
views on intelligence which we are hinting at. Kohs’ description 
of the synthetic and analytic activities was in the following 
words : 

ik RS synthesis २ we mean, on the one hand, the intensity 
of that fundamental force or condition innate in nervous proto- 
plasm which binds neurons into complex systems, and, on the 
other hand, the capacity of a living organism to construct out 
of mental elements and fragmentary experiences, concepts and 
notions of a higher order. 

2. By ‘analysis’ we mean the capacity for observing or 
discovering parts or differences in objects or qualities which for 
themselves seem unitary. 

3. Although one can only speculate on these matters, it 
seems reasonable that analysis and synthesis are but the head 
and tail of a single function-tendency. This ‘analytic-synthetic’ 
activity may be regarded asa fundamental property characteristic 
of all irritable tissue, and more markedly во of nervous tissue. All 
forms and degrees of this function-tendency seem possible, from 
the simplest to the most complex. 


And, finally : 

Tt seems evident that if one is born with good mental endow- 
ment his brain will ‘synthesize’ to a degree and in a manner 
impossible to one whose mental endowment is poor. 

* fhis points very clearly indeed to, if not anticipating, the 
famous Principles of Noegenesis first clearly and emphatically 
stated by Spearman” as the basic psychological characteristics 
of his g factor in intelligence. Spearman deserves great credit 
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indeed, as all original thinkers are entitled to, for crystallizing 
and stating in unambiguous terms what others before him and 
contemporaneously with him had also been concluding about the 
essential nature of intelligence, though in less clear and precise 
terms. For Spearman's famous Laws of Eduction of Relations 
and the Eduction of Correlates are nothing except a formal 
statement of the ‘analytic-synthetic’ activities of the mind, or a 
capacity for ‘grasping relations’ referred to above. With the 
enunciation of Spearman’s characteristics of g in 1927, a 
landmark was reached in the discussions on the fundamental 
nature of intelligence. 


SPEARMAN'S g 


Spearman was, of course, emphatic in explaining intelligence 
on the basis of a g factor which he regarded as something of a 
psychological ‘reality’. His devotion to a g factor, which he 
considered to be mathematically established on the basis of 
experimental data, led to his adherence throughout his life to 
his famous Two-Factor Theory of Intelligence. Now, although 
there is no harm, and indeed it is useful from the practical point 
of view, in talking in terms of a unitary g ability in intelligence, 
we must realize the danger of ending by reifying 9 in а manner 
and to an extent which is neither warranted by observed facts 
nor desirable for the ultimate understanding of the essential 
nature of the cognitive mind. Mathematically the fallacy in 
postulating g, as has been demonstrated by Godfrey Thomson!? 
quite clearly, is that although the postulation of a g factor will 
result in a hierarchy of correlations as observed in the experi- 
mental data, the converse is not true, That is to say, the hierarchy 
as observed in the experimental data need not necessarily be the 
result of a unitary factor. It is therefore not correct to regard a g 
ability as established on the basis of a hierarchy of correlations 
alone. We may accept a, g factor on other grounds, for example, ` 
of practical convenience, and reject it and substitute it by other 
hypotheses when a truer picture of the cognitive aspect of the 
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mind in its fundamental forms is aimed at. To many, including 
the present writer, 16 appears that although the acceptance of a g 


_ factor is convenient and useful from many points of view, a truer 


picture of the nature of intelligence will ultimately be obtained 
on the basis of a theory such as Thomson's Sampling Theory. 
For one thing, 1 is evident that any successful theory of intelli- 
gence must take into account the immense complexity of the 
mind even in its cognitive aspects. 

These fundamental considerations apart, Spearman's g 
has provided a very useful basis for the development of subse- 
quent ideas on intelligence. One of the immediate developments 
of the acceptance of a g ability was the demonstration of the 
existence of several other fundamental cognitive abilities, the 
chief of which we may at the moment, for the purpose of our 
discussion, consider to be v, F and/or k, п and M (memory). 
Some, like Thurstone, have preferred to talk in terms of these 
other abilities alone, termed as ‘primary mental abilities’, and 
have neglected a 9 ability. Others regard the acceptance of these, 
in addition to the g, as the more desirable and useful practice. 

The main result, from a theoretical point of view, of the 
acceptance of the other cognitive abilities besides g has been to 
raise the problem of their interconnexion within the structure 
of the mind and thus to demand a fresh definition, or at least an 
explanation, of the term intelligence particularly for the purpose 
of test construction. Some, like Alexander, have seen in the 
other abilities, particularly v and F, a medium through which g 
works, thus giving rise to terms such as “verbal intelligence ' and 
‘concrete intelligence’, symbolically denoted by gv and gf. 
It would appear to the present writer that suitable though such 
terminology may be for practical purposes, too much emphasis 
on such terms or expressions would lead to the danger we hinted at 
above, namely reification of factors which have in fact an existence 
only on analytic grounds. It is best to accept the presence of 
factors demonstrated unequivocally and utilize them for analytic 
purposes, but not in every case necessarily identifying them with 
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a parallel mental or physiological counterpart. The overall 
picture of intelligence, however, can perhaps be best approxi- 
mated, in the present state of our knowledge, by what Vernon? 
has recently stated to be the ‘hierarchical group factor theory 
of the structure of abilities". This accepts the simultaneous 
existence of g and other abilities as essential parts of an integrated 
cognitive make-up generally denoted by the term intelligence, 
leaving the question of the type of their integration rather open. 

In this connexion mention may be made of two useful terms 
— basic intelligence? and ‘total intelligence’—first introduced 
by Burt and Enid John17 although in a rather different context. 
They state : 

We may treat general intelligence either as a kind of sum 
or average of a man’s cognitive abilities, or as a basic quality 
to which other abilities are added. Nor is it necessary to 


This, it appears to us, is a very sound summary of our 
Present understanding of the nature of intelligence and may well 
be adopted as a guide by those who venture to take up the 
Construction of intelligence tests, especially under conditions 
where intelligence test construction is not yet common, and has 
not become a routine matter. 


\ 

The notion of ‘total intelligence’ is also helpful in test 

construction from another 
tests of g, or in fact of any other ability, are hardly feasible if not 
possi ingle factor, for" example g 

alone, nevertheless contains a large amount of ‘specific’, even if 
it does not contain any other known factor. The consequence is 
that not only is the saturation of g itself in such а * pure’ test of g 
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never quite so high as it is in the case of ‘mixed’ tests such as 
those, for example, of g -|- v, but such a *pure' g test is never 
able to compete for predictive purposes with the mixed tests. 
For in our actual everyday life, whether in the educational, 
vocational or social sphere, it is not the pure g that is in demand, 
although that may be the most important element, but usually 
it is its combination with several other abilities, such as v or £ 
or F or т, that is actually needed. 

Our conception of a suitable intelligence test therefore is 
that it should test the fundamental analytic-synthetic activity 
of the cognitive mind, the power to ‘grasp relations’, or the 
‘capacity for abstraction’ under appropriate circumstances, 
together with and through the medium of such other cognitive 
mental activities as are natural to the social and cultural environ- 
ment of those for whom the test is being framed. While recogni- 
zing the supreme importance of a g ability in an intelligence 
test, we consider the introduction of other appropriate abilities 
essential for the success of the test ; or, if one may put it the other 
way, we consider the assessment of 9 through as many and as ^ 
varied mental media as possible to be a desideratum for an 
intelligence test. Commencing with the essential basis of the g 
ability, we have, therefore, made our battery of tests as com- 
prehensive as possible. 


PERFORMANCE TESTS 


The performance type of tests which alone come within our 
purview have often been severely criticized, and perhaps rightly 
so, for failing to evaluate successfully, or at least as successfully 
as it is desirable, that which an intelligence test ought to evaluate. 
Cattell,18 for example, in the 1936 edition of his Guide to Mental 
Testing, said, ‘unfortunately the great majority of performance 
tests have quite low and even negligible correlations with intelli- 
gence. So great is the attraction of performance tests, however, 
alike to the subject and examiner (for even the psychologist is 
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not immune to the sense of increased prestige which important 
looking apparatus gives him) that performance tests are widely 
used and depended upon, frequently in situations when, in fact, 
they are misleading and a waste of time.’ And, further, in the 
1948 edition of the same book? he says: “The only homage 
current practice pays to research findings is that one shall not 
calculate intelligence quotients from performance tests since the 
briefest experience shows that such intelligence quotients are 
anything but constant. The score is, therefore, left as 
a mental age. In the case of those few performance tests 
that are highly valid tests of intelligence, no attention 
should be paid to this convention, and the usual IQ is best 
used.’ ; 

Now, although we do not quite agree with the vehemence of 
this onslaught on the general body of performance tests as 
Such, we are quite in agreement with the principle of this criticism. 
It appears to us, however, that it is not performance tests as 
such which are at fault, but the particular performance tests 
Which have often been, so far, put forward for different age- 
groups. If a performance test of intelligence is applied to an age- 
group where it is obviously not suitable (usually performance 
tests are too easy for the higher age ranges) it certainly cannot 
provide any valid assessment of intelligence, This is, we believe, 
the case with many of the earlier performance tests such as those 
given by Pintner and Paterson.2° All these tests of Pintner and 
Paterson, except the Picture Completion Test, cease to be 
effective after the age of 10 or 11 years, since the graphs of the 
median scores for all these tests become stationary at that age, 
having reached their ceiling. These tests, therefore, could not be 
valid for the higher ages. ; 

If the performance tests however are devised so that they 
are appropriate in nature and difficulty to the age-range for 
which they are meant, there seems to be no fundamental reason 
why a performance test should not be as successful in measuring 
intelligence as the verbal tests, except perhaps for the very 
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highest, mental level. And such successful attempts have not 
been wanting. Kohs' Block Design Test is a classic example, for 
although devised in 1923 it still ranks as practically as valid a 
test of д as any verbal test. Collins and Drever’s 21 performance 
tests have been quite successful for the children for whom they 
are meant. Dr Alexander gave us his Passalong Test in his 
Battery of Performance Tests which is now in common use and 
is considered fairly satisfactory. That such successful attempts 
have not been more numerous is due, in the opinion of the present 
writer, to a lack of urgent necessity for such tests in the environ- 
ment of Western Europe and America where testing has been 


prominent so far 

Further, in the construction of performance tests of intelli- 
gence, especially for the higher age-ranges, there is need for 
greater attention to be paid to suggestions such as those put 
forward by Terman? in his introduction to Kohs' book on 
Intelligence Measurement: “In the upper ranges of intelligence 
especially, most performance tests have but little differentiating 
value, simply because they do not draw heavily enough upon the 
higher mental processes’. Thus, performance tests often degener- 
ate into tests for assessing the manipulative capacity (in a 
physical sense) of the child in connexion with miscellaneous 
concrete material. Such tests require no rational approach of the 
mind for their successful solution and easily assume the nature 
of a puzzle whose solution depends upon sheer chance. 

Finally, in the construction of performance tests there is 
perhaps need for attention to be paid to the general suitability 
and appeal of the test. A test such as a Picture Completion Test, ΄ 
in which the correct missing pieces have to be put in the holes 
cut out of the picture, becomes perplexing and uninviting to the 
stibject when the size of the cut-outs becomes so small that details 


* are difficult to notice. Such a test, although suitable otherwise, 


does not enable the subject to exercise his powers of intelligence 
suitably. 
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PRINCIPLES FOR THE CONSTRUCTION OF THE BATTERY 


We may then summarize the principles which have guided 
us in selecting and constructing the tests which constitute our 
battery of performance tests : 


1. 


2. 


e 


> 


Ап attempt Ваз been made to exercise the powers of 
analysis and synthesis of the subject to the maximum. 
A limited number of suitable and graded tests have been 
brought together. A miscellaneous collection of a large 
number of tests is not attempted. 


. Within the limitations accepted, the tests are as varied 


as possible. Problems involving discrimination of patterns 
in connexion with concrete material (Kohs' Test) and 
those requiring discrimination in connexion with the 
movement of concrete material (Passalong Test) have 
been included. Also are included a Picture Construction 
Test (devised by the author) requiring discrimination in 
terms of picture parts, and a Pattern Drawing Test 


(devised by the author), involving analysis in terms 
of lines. 


+ Since a broad basis for the assessment of intelligence was 


aimed at, an Immediate Memory Test (suitably adapted 
by the author for illiterates) was also included, since it 
was possible to administer such an adapted Memory 
Test even to illiterates. 


- The general suitability of the tests was carefully kept 


in view, 


Ш. THE BATTERY ОЕ TESTS 


- The building up of our battery has been a gradual process. We 
started in 1942 with the Kohs' Block Design Test using all the 
seventeen designs. Applied to children of local schools, it appeared 
to work quite satisfactorily.. The children felt interested and 
attempted the tests with great zest. Not all of them, however, 
were equally successful at their solution, and even a cursory 
scrutiny of the results of a number of children of known intelli- 
gence made it evident that the test gave good discrimination, 
especially for children of ages 11 years and above. The test 
appeared well worth a detailed and scientific trial for the purpose 
of standardization on Indian children. The performance on the 
test also seemed to be correlated positively with chronological 
age in the age-range 11 to 16 years. No formal paper was worked 
out at this stage on these results. \ 

This led to the suggestion of trying out the test on village 
boys, particularly illiterate, of the same age-range because it 
appeared there was nothing in the test itself which precluded its 
application to such children. Only the problem and difficulty 
of the actual administration of the test to these children had to 
be resolved. For it was known that the problems of testing under 
village conditions were peculiar and often difficult to handle, A 
stranger would not obtain the response and ready co-operation 
from the villager which were essential for any valid testing, The 

- tester would also have to shed many sophisticated notions about 
the formalities of test administration if he was to be successful 
at his task. For example, a desk and stools for the use of the tester 
and the subject would usually be difficult to obtain, and would 
not be very desirable in any case. The tester would have to sit 
with the subject on the ground in the familiar Indian style, with 
his test materials arranged accordingly on a big flat wooden 
board. It might often be desirable to administer the tests in the 
open, under the shade of a tree, rather than inside a closed room, 
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at least to start with, to allay the curiosity of the common 
villager and to obtain his understanding and co-operation. Of 
course, many of these conditions are now fast changing and it is 
hoped may disappear altogether in course of time, but when this 
work was started they were a serious matter and were often 
accentuated because of the political conditions. It is therefore 
with great pleasure that the author can recall now the spon- 
taneous co-operation which he received in those days from many 
of his students of the Experimental Psychology class of the 
Government Training College, Allahabad, who were themselves 
residents of remote Indian villages. One of them, Mr Ram Surat 
Lall? applied the Kohs’ Block Design test under the guidance 
. ofthe author, in his own and neighbouring villages, and a report 

of this work was published in a local journal. 

The success of this attempt under typical Indian village, 
conditions convinced the author that a battery of performance 
tests for testing intelligence could be successfully assembled 
which would give valid results under Indian conditions. Having 
received support in this from Professor Sir Godfrey Thomson of 
the University of Edinburgh, the author completed the assembly 
of the present battery of tests, after numerous preliminary trials, 
by 1945. The tests finally included were : 

1. Kohs' Block Design Test. 

2. Alexander's Passalong Test. 

3. Pattern Drawing Test (devised by the author). 

4. Immediate Memory Test for Digits (with an alternative 

form suitable for Illiterates, devised by the author). 
D. Picture Construction Test (devised by the author). 


Kons' Brock Ώπριαν TEST 


Although, to begin with, all the seventeen designs ' ав 
originally given by Kohs were tried, it was found that they took 
more time to administer than could be spared for a single test 
of the battery. Also it was found that the extra time was not 
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TEST 1 
Kohs’ Designs Used, Nos. 1-5 


do. gd 
1545 7 
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Kohs’ Designs Used, Nos. 6-10 


Kohs' Test was good in itself, № needed to be Aj wi 
other tests to give a satisfactory estimate of the subject's intelli- 
gence. Only ten designs were therefore used, as suggested by 
Collins and Drever.?! Our designs are, however, not exactly the 
same as those employed by these authors. Our designs are Kohs’ 
original designs nos. 1, 2, 4, 5, 7, 10, 11, 15, 16 and 17, and thus 
differ from Collins and Drever's in the case of the last three. 
We found it necessary to include Kohs' design no. 17 in order to 
obtain a higher ceiling. The time limit for the first five designs is 
2 minutes each and for the last five designs 3 minutes each. 

Complete and detailed instructions as issued to the testers 
for administering this and other tests of the battery are contained 
in the Instructions Booklet reprinted in the Appendix. 


ALEXANDER'S PAssALONG ТЕЗТ 


We used Alexander's Passalong Test practically as given 
by him. Instead of his 9 sub-tests, however, we used only 8, 
omitting his third sub-test. The time limit for the first four sub- 
tésts was 2 minutes each and for the last four, 3 minutes each. 


PATTERN-DRAWING TEST 

This is а test devised by us specially for this battery. The 
idea of this test grew from observation of some of the common 
pastimes of boys in India, in both urban and rural areas. One such 
is to draw different shapes on the ground or sand with the help of 
a stick, or on paper with the help of a pencil. Often the drawing 
is done under various imposed conditions, Indeed quite a number 
of the less active, indoor, games depend upon drawing of diagrams 
of this type. The condition which we imposed was, *When once 
you Have started drawing, your pencil should not be lifted and 
no line should be repeated'. This condition was accepted with 
zest and regarded almost as a challenge by the subjects. There 
was never an occasion when the condition was not understood 
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by the subjects or when there was а lack of motivation. The 
subjects clearly understood that it was not a fine drawing which 
was in demand but the successful completion of the diagrams 
under the given conditions. 

We finally decided upon the 8 diagrams which form the 
8 sub-tests of this test. The first sub-test is just a plain square 
figure ; the second is a square with one of the diagonals inserted ; 
the third is the second figure with a square of the size of the first 
added to it on the left, so that the whole could also be viewed as a 
rectangle with length: breadth as 2:1, divided into two squares, 
in one of which a diagonal has been drawn ; and the fourth is just 
the same as the third, but with two parallel diagonals. 

The fifth, sixth, seventh and eighth sub-tests become more 
and more complex. The fifth is а bigger square containing four 
squares of the size of the first shown in it with two parallel 
diagonals in two opposite squares ; the sixth is the same as the 
fifth with two more squares, with an appropriate diagonal, 
superadded on one side, so that the whole becomes a rectangle 
3 by 2, with three of the diagonals shown. The seventh is the same 
a8 the sixth but with four diagonals instead of three. Finally, the 
eighth and the last one becomes a square, 3 by 3, with all the 
smaller squares shown and five of the diagonals drawn. This 
eighth could easily be viewed as an extension of the seventh, and 
obtained by extending its breadth. 

While constructing the test it was discovered by us that, 
starting with the first small square, the figure could be extended 
in various ways, keeping the condition that the extended figure 
should be either a square or a rectangle. Alternative equivalent 
forms of this test can therefore be easily made. The eight forms 
which we have at present selected are those which appeared 
suitable after some initial trials. It was kept in view that as 
far as possible a sub-test should be built up on the one that 
preceded it, so as to provide a clue for its solution and make it 
free from the element of chance as far as possible. 
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Although we stopped at the eighth sub-test, it is evident 
that further and more difficult sub-tests can be added if desired. 
Not all extensions will, however, give figures which fulfil the 
basic requirements of our problem—namely that no line should 
be repeated and the pencil should not be lifted when once the 
drawing has been started, and it has been an interesting problem 
to the author himself to discover under what conditions such 
extensions are possible. 

This test, although coming under the category of Perform- 
ance Tests, is really very much akin to some of the ‘pure’ tests 
of у which have been devised in terms of lines and shapes. It is 
nevertheless in a form which can be more interestingly adminis- 
tered than some of the more formal g tests. It may also obviously 
contain a spatial factor or component (1). 

In the actual administration of the test, various interesting 
features are noted which may be related to the individual's 
imagery, k-factor, or other abilities. For example, to some the 
mere complexity of the diagram (ie. perhaps the number of 
lines in it) is more perplexing than the analytic difficulty involved 
in discovering the solution. Again, some seem almost to hit the 
solution at first sight, while others arrive at it by a laborious 
and, perhaps, atomistic effort. 

The time limit for the first four sub-tests is 2 minutes each, 
and for the last four, 3 minutes each, the subject being free to 
make as many trials on paper as he likes within the time limit. 


IMMEDIATE Memory TEST 


Our Immediate Memory Test for Digits is practically the 
same as used in Binet tests and as given by Terman and Merrill 
in their New Revised Stanford-Binet Tests of Intelligence.” Tt 
consists of two parts, Immediate Memory, Direct and Reversed. 
We kept the test in two separate parts. That is to say, we begin 
first with the Direct part and exhaust it by reaching a number of 
digits the subject is no longer able to repeat correctly. Then we 


ᾷ NIA 


TEST 5 


PICTURE CONSTRUCTION 
Sub-test 1. Original 7!” x 5" 
Numbers indicate order in which cards are presented 


„6 X AL USN "c 3sə1-qus 
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TEST 4 
IMMEDIATE MEMORY TEST 
Sounds : Direct 
Say :— 
==; ===; पल 
Say :— 
स--ब--क; ट--प--च; ल--ट--र 
Say :— 


qw CAI ЕЕ 


Say :— 
ο mW पास 
(PSO eS ex 
Y= Sh = 
Say :— 
ब--र--ट--ल--क--प 
Ч 
SP जा 
Say :— 
< 
SOLL AE ч UE 
क--ब--र--८--५--ल--च 
Say :— 


*प--ब--स--क--ट--ल--चं--र 
स च. प ल व कार т: 
ब--र--च--ट--रफे--स--ल--प 
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Sounds : Reversed 
Repeat sounds backwards 
[= =— 9—2 : z—*3 π]ι- 


ल->प--च--स 
ब--क--ट--र 
"—1—3—5 


Repeat ας backwards :— 
ल--क--ट--र--ब 
स--प--क--ल--ट 
प--च--र--वब--क 


Repeat sounds backwards :— 
ब--र--क--ल--प--स 
प--ल--ट--स--ब--त 
र--प--च--स--क--ल 


27 


THE BATTERY OF TESTS 


IMMED: 


TE MEMORY TEST 


Digits: Direct 


4—7;6—3;5—8 


Two 


6—4—1;3—5—2;8—3—T 


Three 


Four 


«πιο ος δν Ol 


8—1—8—5—9 
4—8—3—7—2 
9—6—1—8—3 


Five 


4—7—3—8—5—9 
5—2—9—'7—4—6 
7—2—8—3—9—4 


Six 


5—3—4—7—9—2—6 
2—7—5—6—9—4—3 
9—4—3—8—7—5—2 


Seven 


7—2—5—9—4—8—3—6 
4—7—1—5—3—9—6—2 
4—1—9—3—5—8—2—6 


Eight 


5—9—6—1—3—8—2—7—4 
9—2—5—8—4—1—7—3—6 
4—7—2—9—1—6—8—5—3 


Nine 


Digits: Reversed - 


б) 
Ge 
AR Sean 
367-9999 


Three 


Four 


8—1—3—7—9 
6—9—5—8—2 
5—2—9—4—1 


Five- 


५०4५७ 7314 
6—4—2—5 —8—3 
аб 


Six 
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take up the Reversed part and similarly exhaust it by again 
reaching a number of digits the subject is no longer able to 
reverse correctly. 

However, when we gave this test to illiterate boys in the 
initial stages of our test construction we were struck by the 
unusual difficulty these boys felt in repeating the digits or in 
reversing them. The reason, we soon discovered, was their 
unfamiliarity with digits, for even if they know the numbers 
they are certainly not familiar with them in the way that school- 
boys are. Whereas the sound of a number, such as ‘seven’ or 
‘five’, constitutes а unit perceptual experience for a literate 
boy, it is not so for an illiterate boy. The sound ‘seven’, for 
example, is almost a set of nonsense syllables for him, and 
constitutes for him, for the purposes of understanding and 
memorization, as many units as there are unit sounds in the word. 

It became evident therefore that the names of digits would 
have to be replaced by something more unitary in the experience 
of the illiterate boys in order to achieve some sort of equivalence 
of the test for the literate and the illiterate groups. The sounds 
of the Hindi consonants were selected for this purpose. The Hindi 
consonants are the same as the Sanskrit consonants, and as is 
commonly known, are built upon the scientific principle of one 
consonant for each unit sound, and the converse also, that of 
one sound only for each consonant, so that the alphabet is 
phonetic. The consonants used were quite distinctive, such as 
क (ka), च (cha), = (ta), ल (la, प (pa), etc. 

The Immediate Memory Test, Direct and Reversed, was there- 
fore set to the illiterates through the medium of these unit sounds 
instead of through digits, but otherwise with no other alteration. 
The results were found to be definitely more satisfactory 


PICTURE CONSTRUCTION TEST е 


We included a Picture Test because it constituted a medium: 
entirely different from that utilized by any of our other testa, 
This is the last test included in our battery. 


THE BATTERY OF TESTS 29 


Our picture test is different from some of the picture tests 
now in use in as much as, first, the sections are always large, 
for if details are difficult to recognize the subject’s interest may 
be lost ; and secondly the aim is to test the subject’s capacity 
to understand relationships. 

Our method of preparation therefore was to cut suitable 
pictures into,a number of parts—2, 4, 6, etc.—according to the 
sub-test desired. These cut pieces form the materials of the 
successive sub-tests, which are in ascending order of difficulty. 
These parts of a picture are presented to the subject in a definite 
order, and he is asked to put the pieces together to form the 
picture of which they are the parts. 

The pictures have been cut along horizontal and vertical 
straight lines, so that in the case of every picture (and therefore 
of every sub-test) the parts are all rectangular in shape, but 
generally not squares. Tt was the cutting of a picture into parts, 
as also the selection of a suitable picture for a particular sub-test, 
that required careful thought on our part. For the easier sub-tests, 
the pictures had to contain bolder but fewer details, and human 
figures had to be prominent. For the later and more difficult 
sub-tests, landscapes could be used with many, but still not too 
many, details. The details mostly centred round some human 
activity or figure. The pictures had to be suitable for Indian 
children and of fairly good aesthetic taste. Of the five pictures 
made use of in this test, four were selected from those which 
were already available in children's magazines and journals. 

` The fifth picture, which constitutes our fifth sub-test, had to be 
specially drawn to put in details which we desired. The author's 
thanks for this are due to Shri S. N. Kalla, M.A., L.T., then a 
student in the Government Training College, Allahabad, who drew 
the picture under his instructions. 
`- The cutting up of the pictures had to be done in such a 
manner that essential relationships could be discovered on the 
basis of intelligent understanding. For example, for the easier 
sub-tests, parts of the human body were separated which 
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obviously formed one whole. In the difficult sub-tests, the 
landscape was divided in a similar manner, and it was very 
interesting to watch in the actual performance of the subjects 
how the brighter ones saw the clues and the duller ones just 
missed them. Again, generally one of the sections of the picture 
was such as to form the central theme of the picture. The pieces 
of a picture are therefore presented to the subject in a pile (or 
in the case of the fifth picture in two piles) so that this part 
containing the central theme (or in the case of the fifth picture, 
two parts) is at the top and is alone seen by the subject in the 
first instance, and gives him the proper start. The other parts 
of the picture in the pile are arranged in a set order to make 
the presentation uniform and systematic. 

The time limit is 2 minutes each for the first three sub-tests 
and 3 minutes each for the fourth and the fifth. 


SOME GENERAL CONSIDERATIONS 


In the making up of our battery of tests, although we had 
to see that the tests were suitable for the Indian environment, 
we desired to make use of at least some tests which had already 
been used in other countries and therefore about which some 
psychological data was available. 

This was not difficult in our case as most of the performance 
tests can be widely used. We thus included Kohs' and Passalong 
Tests in forms commonly used in Western countries. We had 
however to introduce a completely new Picture Test, as an 
identical picture test would not work under Indian conditions. 
The Memory Test, as we have already seen, had to be modified 
for the illiterate group. We introduced the Pattern-drawing 
Test because of its suitability for Indian children, although such 
а form has not been employed elsewhere, The advantage of having 
2 mixed battery, composed of old and new tests, was that they 
could stand comparison with each other in a final analysis. The 


results of the analysis, given in a later chapter, seem to justify 
our procedure. 


IV. THE TESTING, AND THE SAMPLE 
USED FOR STANDARDIZATION 


THE TESTING 

The testing early resolved itself into two separate categories— 
that for the urban children, mostly literate, and the other for 
the rural children, mostly illiterate. The testing of the urban 
children did not present any particular difficulties, but that for 
the rural children did, as we have already hinted in the last 
chapter, and as we shall now describe in detail. The testing, being 
individual, took a considerable time. It spread itself roughly 
over a period of four years from 1945 to 1949. Some 1,400 subjects 
were tested during this period, of which 1,154 have been utilized 
for the purpose of standardization and analysis. Most of those 
excluded belonged to the earlier period of testing and in many 
cases were incomplete in one respect or another. Of the total 
1,154 subjects, 642 were literates and 512 were illiterates. They 
were in the age-range 11 to 16 years. 

The testing was done by the writer himself and a select 
number of his students of the Experimental Psychology class 
of the Government Training College, Allahabad, who had passed. 
out as teachers. They were all postgraduate students with good 
records in the theory and practice of teaching and had, in 
addition, taken a full paper in theoretical and experimental 
Educational Psychology under the author. In the experimental 
part they had administered the present battery and other intelli- 
gence tests to a number of local school children under the writer’s 
supervision, so that when they went out and administered these 
tests independently they were familiar with the technique of 
testing. They worked on an entirely voluntary basis, as no 
finmicial aid was forthcoming from any quarter at that time, and 
the writer can now reflect with thankful pleasure on the convic- 
him at that time in the 


tion these young teachers shared with 
for this alone made the 


utility of these methods for education, 
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work possible. A full set of the test-material was supplied to 
the testers by the author. Quite a lengthy correspondence had 
to be maintained with each of them, and every opportunity for 
personal meeting was utilized. About 350 subjects were tested 
by the present writer and the rest by the other testers, about 
200 falling to the lot of each, with literates and illiterates in 
equal proportion. The testing was done mostly in the long 
summer vacations which, fortunately, happen to coincide with 
the off-season periods in the villages. The teacher-testers tested 
the boys of their own village or town or its neighbourhood 
(complete groups, as falling within our category, being tested in 
each area as far as possible), while the present writer visited a 
number of scattered villages and towns specifically for this 
purpose. While giving the tests in the villages, the author lived 
in the villages themselves for a number of days. 


THE ILLITERATE GROUP 
Geographical Distribution. 'The geographical distribution of the 
population on which standardization is based is аз follows (see 
also map) : 


District (with symbol Percentage 

used to denote it) of the whole 
Mathura Rural (W;) .. ες ση 44 8:59 
Agra Rural (6А ЖЕУ, र्ट Es 23 4:49 
Dehra Dun Rural (Noe Ёс ED 41 8-01 
Pilibit Rural — (Nj ... ..  .. 47 9-18 
Sitapur Rural (№) .. 25 og 41 8-01 
Allahabad Urban (С) .. E ac 42 8-20 
Fyzabad Rural (С) .. КА vi 73 14.26 
Kanpur Rural (CNN दैः a 25 4.88 
Deoria Rural (E) .. ab 5 60 11:72 οι 
Sultanpur Rural (Е) о | 6 14-84 
Jaunpur Rural (E;) τ Ус ра 40 7-81 

Total 2 512 100 


PICTURE CONSTRUCTION 
Sub-test 3. Original 74” x 53” 


PICTURE CONSTRUCTION 
Sub-test 4. Original 91^ x 71" 


A was Чо select а village, 
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Tt will thus be seen that fairly equal numbers from various 
districts lying in the different regions of the state were tested— 
w stands for the Western region; N for the Northern; C for 
the Central; and E for the Eastern. In the northern districts 
was also included one—namely Dehra Dun, Rural (N,)—which 
lies in the ranges of the Himalayan mountains. 


τ 
> 
SQ. 
Фа ich ος > 
ΙΝ teure ὁ 


Мар οἳ the U.P. showing the geographical distribution of the illiterate 
group . 


The method of securing the sample in a particular district 
or a group of neighbouring villages, and 
then to test all the boys coming within our category provided 
of villages. That is to say, all the illiterate boys 


by this grow 
d ema tested without exception. 


between the ages of 11 to 16 years were 
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It was hoped that in this way the sample would be fairly repre- 
gentative. 

All the areas were rural, except one, namely Allahabad 
Urban (01) (8:20%). This gives us a proportion of rural: urban 
as 91-80:8-20, or roughly 10:1. This is also roughly the proportion 
of illiterates as distributed between rural and urban areas. 

Combining the districts regionwise, we have the following 
table : 


ЕЕ" (with symbol Percentage 

used to denote it) Number of the whole 
Western @ Ж ο πμ το] EET 
Northern (N) ग = > 129 25-20 

-------------------------- 
Central (С) 40 is ВС 140 27-34 
Eastern (E) az CC ΕΜ 34-38 
= a ФУ ue ttm 
3" 100 


This indicates a fairly even distribution amongst the various 
regions, except that the Western region might have provided 
some more subjects. 

Occupational Distribution. The occupations of the families from 
which the subjects came are as shown in the following table : 


R——————— UMP P PN 


Occupation Number GENIS. 
Farmers (including all workers on land) 320 62.50 
Shopkeepers (small village)  .. .. | 40 | 781 о 
Artisans and Craftsmen .. ate vs 58 11.33 
Labourers (Hired) , ο. Bu T 29 5-66 
Domestic servants .. ος Vt as 43 8-40 
Not recorded, including unemployed — .. 22 429... 

Total 3g 512 100 


= 
, ‘Shopkeepers’ mean the small village shopkeepers and other ' 
business men associated with village life. ‘Artisans and 
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Craftsmen’ include such village occupations as those of carpenters, 
weavers, barbers, washermen, etc. ‘Hired Labourers’ form a 
small but separate category in the villages made up of those 
who do not own any land of their own. They are mostly employed 
by others on a seasonal basis, usually come from the lowest 
social strata and change their work frequently. The “Domestic 
Servants’ mostly come from the urban part of the sample, where 
they are usually employed in families with whom they reside 
all the 24 hours. In the rural areas there are very few domestic 
servants, if any at all. 

It will be seen that farmers constitute the major portion 
of our sample. This correctly reflects the pattern of occupations 
in the villages and among the illiterate population, as farming 
is the major occupation of these people. The proportion of the 
other occupations is practically the same in our sample as is to 
be found in the general population. 

Communitywise Distribution. The distribution communitywise 
is given below. We have here the data for all except a very few. 


Percentage of 

Community Number | those recorded 
Brahmin 62 14-62 
Kshattriya die > 41 9:70 
Vaishya. . dd A 23 5-42 
Muslim . . 29 6-84 

— « —ƏrM 
All the above combined i.e. non-Backward 155 36-58 
communities. 
Backward communities 209 63.42 
Total Recorded 424 100 


` The Backward communities include the following : Ahir, 
Nai, Dobi, Barhai, Kumhar, Kumi, Chamar, Pasi and Bhangi, 
Some are more backward than others and the most backward are 
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often called “Нагіјапз’ nowadays, after the name given to them 
by Mahatma Gandhi. 

The proportion of these communities represented in our 
sample is practically the same as in the general illiterate popu- 
lation. Ап important feature to be noted here is that although 
the backward communities constitute a large proportion of 
illiterates, illiteracy is not a feature of backward communities 
alone. About 40 per cent (ie. something less than half) of the 
illiterates come from the non-backward communities, illiteracy, 
where it exists, being quite general and not confined to any groups 
on any particular basis. 

We may, on the basis of the above evidence, conclude 
that our sample is fairly representative of the total illiterate 
population from the geographical, occupational and social points 
of view. 


Tue LITERATE Group 


The sampling for the literate group did not present much 
difficulty, being based on the representative schools and geogra- 
phical areas. In these schools and areas, complete groups coming 
under our category were tested. In the urban area, three schools 
were selected from the city of Allahabad itself where testing was 
easy. One of these was above the average, the other average, 
and the third somewhat below the average according to the 
standards prevailing in Allahabad. It was however felt that 
Allahabad standards would perhaps be higher than those of the 
other parts of the State, as Allahabad is generally accepted to be 
the intellectual centre of the State, being the seat of an old and 
well established university and the headquarters of the State 
High Court and several learned bodies, Four other urban areas, 
geographically well distributed (including one—namely Garhwal 
—in the heart of the northern Himalayas) were therefore in- 
cluded, as also one typical rural area in the plains—Sultanpur, 
by name, 


° 


= сх Б 


PICTURE CONSTRUCTION 
Sub-test 5. Original 11^ x 81“ 
Middle row, from top to bottom. numbered 9, 5, 7, 10 


PICTURE 
CONSTRUCTION 


Parts of Sub-tests 2and 5 
in actual size and colour 
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The geographical distribution of the sample was thus as. 
under : 


= Е Pind 
Boys School, Allahabad .. ~. "o lOS 
Basic Middle School, Allahabad .. 86 13-40 
Gorakhpur, Urban . . 35 5-45 
Garhwal, Urban πα ТД 
Jhansi, Urban [ 6 | 13 ο 
Sultanpur, Rural .. So >° .. 64 9-97 
Govt. Inter. College, Allahabad .. 125 19:47 
Bareilly, Urban 120 18-69 

Total 642 100 


Occupational Distribution 


= Number ао 
Higher Professions.. +.) - ++ Tis | 21-03 
Middle Class Service ΚΞ Е 5c 227 35-36 
Lower Class Service ^c За 47 7-32 
Business 83 12-93 
Agriculture .. 92 14-33 
Not Recorded 58 9-03 

Total vs 642 100 


EEUU 


The “Higher Professions’ include Lawyers, Doctors, Engi- 
neers, University Teachers and high Government servants and 


their income would be above Rs 300 p.m. 
"Middle Class Service’, which is quite a numerous class 


among the literate population, includes clerks and other office 
workers in Government and other concerns, railway employees, 
mechanics and other employees in engineering firms, and 
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employees (including teachers) of other public bodies such as the 
Municipalities. Their range of income is roughly between Rs 100 
and Rs 300 p.m. 

The ‘Lower Class Service’ group consists of those whose 
services are manual rather than mental and it includes the 
labour class of the cities. The income of this group is below 
Rs 100 p.m. 

The ‘Business’ group includes all who carry on business of 
their own. In ordinary-sized Indian cities they form a part of the 
middle class. 

In the ‘Agriculture’ group are included those who live 
upon their income from the land, generally called zamindars 
(landlords). It also includes farmers of the countryside. 

In the ‘Not Recorded’ group, we have included orphans 
and those whose parents were unemployed. 

The percentages show that our sample represents a fair 
cross-section of the literate population. 


Communitywise Distribution 


Community Number d र. 
Brahmin .. 55 = de ty 139 21.65 
Kshattriya (including Khattri) .. ..] 62 | 9-66 
Kayastha .. t ate ἧσο 95 122 19.00 
Vaishya SERIEN αν 42 6-54 
ष्य πε Му DV कका πα τς 
Christian and Anglo-Indian 55 ae 65 10-12 
Backward Communities .. εν d 31 4.83 
Others p5 e zs 56 ® 61 9.50 а 
—— шше; 
"Total vie 642 100 


The heading ‘Others’ includes those whose communities 
could not be ascertained, as also a few Parsis, Sikhs and Jains. 
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The percentages would indicate that our sample is fairly 
representative of the general literate population on the basis of 
communities. 

It would thus appear that our sample is fairly representative 
of the general population from the geographical, occupational 
and social points of view. 


Some GENERAL REMARKS ABOUT TESTING 


It remains for us now only to record some general 
experiences and problems of testing, particularly in regard 
to the rural areas. Two of them now stand out in parti- 
cular: the difficulty of communication and the attitude of 
the villager. 

Communication was at times quite difficult and often 
something of an adventure though not always an unpleasant 
one, The reason for this is that although the bigger cities and towns 
are well connected by railways and other means including air, the 
countryside is not so. Communication is only through roads 
whieh are neither numerous nor always of a very high order. 
Public transport service, especially motor service, is not very 
common, although in this respect much improvement has taken 
place during the three or four years since the completion of this 
study. Very often, therefore, the means of communication was 
a horse-driven carriage, particularly in the last stages of one's 
journey to remoter villages. Consequently № took much more 
time to reach a village 30 or 40 miles from a town, than to travel 
from one town to another very much farther apart ; for example, 
24 hours were required to reach a village only 40 miles from the 
city of Agra. Travelling had sometimes its dangers, as this work 
was being carried on at a time of great political upheaval (1947). 
A great relieving feature, however, in all such travelling was the 
never-failing hospitality of the people of the countryside, it 
being always possible to spend a night with some unknown 


‘friend’ whenever necessity arose. 
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The attitude of the villager towards this work, or indeed 
towards any outside activity, needs careful understanding. The 
villager is not hostile to outside activities or agencies as such ; 
he is only sceptical, which perhaps only shows he understands 
his own affairs in his own way and judges everything else on 
merit. After long experience, he has perhaps correctly realized 
that things do not always change for the better. He is, therefore, 
suspicious of strangers; but to a friend properly introduced, 
recognized and accepted, his warmth is unbounded. The village is 
one family in the truest sense of the word, where everybody 
knows everybody and all experiences are equally shared. 

The key to successful testing, or indeed any other activity, 
in the village is to enter into the village life completely; to 
become one of the village as far as possible. Actual residence in 
the village itself all the 24 hours during the period of work is 
therefore a great advantage. If one has some resident of the 
village as one's friend to start with, it is very helpful. When this 
confidence of the village has once been obtained, the tester can 
carry on his work with as much scientific rigour in a village as 
anywhere else. For in the last analysis the emotional attitude 
of the villager is very much like that of a child. He is curious as 
well as suspicious. But when once his confidence has been 
obtained and a rapport established, almost any activity can be 
carried on in his midst just as a teacher can carry on in a class 
in any way he likes when once he has ‘cleared the decks’ with 
his boys. A proper attitude and an initial good start are the 
necessary requisites. Satisfying the curiosity of the village people 
in matters which do not conflict with the principles of testing 
often does the trick. I can recall one particularly interesting 
incident in this connexion. In one particular village, when I 
arrived, I found some of the adults conspicuously hostile, When 
I started giving a test to a boy some of them collected round 
and tried to decry the whole testing, considering it to be of a 
farcical nature. In particular one of them was loud in proclaiming 
that the whole affair was child’s play. It was the Kohs’ Block 
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Design Test I happened to be administering at the moment, and 
he seemed to consider the designs as quite simple and plain. I 
knew that this adult did not come under the category of my 
Subjects but also, knowing that no harm would be done by 
letting him try the test as the Kohs’ test goes right up to the adult 
stage, I stopped my regular testing and politely asked him to 
take the subject's place and try the designs himself if he thought 
them all to be so trivial. In a spirit of bravado he consented ; but, 
when he soon got stuck with a design, much to the amusement 
of the other onlookers and to his own great chagrin, the battle 
for me was won. They all realized it was not all just a joke. Such 
occasions, if tactfully handled, give great help and impetus to 
the work. 


У. А FACTORIAL ANALYSIS OF THE 
TESTS 


Тнк GROUP 


А factorial analysis of the tests of the battery was carried out 
in order to identify the psychological factors assessed. For the 
purpose of factorial analysis, а group of 100 literate subjects 
(students of the Boys' School, Allahabad) was also given the 
Terman-Merrill New Revised Stanford-Binet Tests of Intelli- 
gence (Form L). This, it was considered, would provide a very 
sound background for the evaluation and analysis of our battery 
and would be much better than dependence upon the teacher’s 
opinion alone, although the latter has also been examined in a 
later chapter in connexion with the validity of the battery. The 
Binet tests were given the same day as the battery, usually 
after it, after giving the subject a rest of a quarter to half an 
hour in between. One boy was tested every day with the battery | 
and the Binet tests, usually in the mornings. 

The possibility of using the Stanford-Binet Tests arose 
from the circumstance that we have, or at least used to have, 
what are known as European schools, where the medium of 
instruction was English throughout and which followed the same 
curriculum as schools in Britain. The boys in these schools used 
to sit for the Cambridge examinations, and their papers were 
all set in Britain. Hindi or Urdu, the mother-tongue of the Indian 
student in general, was taught to them as a second language. 
All the teachers used to be Europeans, or at least Anglo-Indians. 
The whole atmosphere of the school approached that of a British 
school very closely. The pupils in these schools used to be mostly 
of mixed European and Indian descent, whose language at home 
was also English. With these something like one-half to one- 
third of the total used to be boys of pure Indian descent. The 
Indian families from which these boys came belonged to the most 
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select classes and were much more anglicized than an average 
educated Indian family. It will thus be seen that both the school 
and the home environment of these boys was such that the 
Stanford-Binet tests could be well applied, and in fact we found 
them to work very well indeed. 

The distribution of the Binet IQ's of the boys of this group, 
as we found them, is given below : 


E Class interval Frequency 


145 and above 


140 - 144 
136 - 139 
130 - 134 


120 – 124 
115 - 119 


110-114 
105 - 109 13 
100 - 104 14 
95 — 99 19 
85 — 89 5 
Below 70 1 
Ti कन а 100 
ΤΕ Mean IQ = 107:0 
S.D. = 15.7 


The group was therefore a representative one, but rather 


above the average. 
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The distributions, for this group, of the raw scores of the 
different tests of the battery are given under : 


Kohs’ A τας ο σάς 
аа. 


Scores Frequency 
16 and above 8 
14-15 3 7 
12-13 15 
Pa umm (Cres 
8-9 17 
Xo 17 
3 4-5 8 
2—3 6 
0-1 1 
ee раса р 


1 ETC 


Scores Frequency 
у 16 and above З 3 
14-15 16 
12-13 8 
10-11 22 
8-9 29 
6-7 " 18 
4-5 5 
2-3 0 
S Αμμος 100 
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Patterns 
== Frequency 
16 and above 2 
14-15 7 
12-13 15 
10-11 33 
P 8-9 22 
6-7 17 
4-5 3 
2-3 1 
Total 100 
LiL MMSE MN 
Scores = 
16 5 
14 9 
Ẹ 13 18 
ç 12 28 
б 11 20 
10 15 
9 3 
a Е Е 
Total 200 
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Pictures 
== Frequency 

15 5 
14 12 
13 11 
12 17 
11 20 
10 8 
9 13 
8 8 
7 4 
6 2 

ТТР ΕΕ η 100 


Ав these scores were correlated with Binet Mental Ages, 
and not the IQ's, the distribution of the Binet M.A. of the group 
is given below : 


Binet M.A. 
Binet M.A. Frequency 

20 — 3 

19 — 3 

18 — 8 

17 — 3 

16 — f 12 

15 — 13 

14 — 21 

13 — 14 $ 
12 — 16 

п — 

10 — 

Total 100 


— रत कन 
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CORRELATIONS 


Tt will be observed that all the above distributions are normal 


distributions, and thus the calculation 


of the intercorrelation 


between the scores of the different tests is valid. Pearson's 
Product-moment Coefficient of Correlation by Grouping and 
Diagonal Adding was computed in each case. Appropriate 
checks were applied at all stages of computation, and here parti- 


cularly that of diagonal adding in the 
is that C + €' = 2(A + B). 


other direction®® which 


As the group consisted of boys of differing chronological ages, 
and as accurate chronological ages of this group were available 
(unlike the general school and other population in India, which 
will be discussed in a later chapter on the standardization of the 
battery), it was possible to partial out the effect of age on the 


intercorrelations 


of the tests. The intercorrelations between all 


the above tests and the chronological age were therefore calculat- 
ed, again by the method of Grouping and Diagonal Adding. The 
distribution of the group for chronologica sgo а EH С” _ of the group for chronological age is given below : 


Chronological age Frequency 
17 years 6 months 8 

17 0 

16 6 
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The full correlations between chronological age (called Age), 
Binet M.A., Kohs', Passalong, Patterns, Memory and Pictures 
Tests, hereinafter referred to as, a, 1, 2, 3, 4, 5, 6 respectively, 
are given in Table 1. The standard error of the correlation 
coefficient, r = 0, is 0-10. 

From the above, partial correlations for constant age were 
calculated by the formula? - 


Ta ufus 


E 1 


ч пы ο 
This was done by one pivotal condensation with age in the top 
row and first column, followed by normalization.?? The partial 
correlations for constant age between the variates 1 (Binet 
М.А.), 2 (Kohs), 3 (Passalong), 4 (Patterns), 5 (Memory), and 
6 (Pictures), are given in Table 2. 


Facror ANALYSIS 


This correlation-matrix was analysed factorially into 
orthogonal factors by Thurstone’s Centroid method? with 
guessed communalities. The communalities inserted initially for 
each test were the highest correlations in each column or row. 
The first factor loadings were then obtained by the usual method, 


and were as given below : 


=== for Factor I 
Binet 0-6802 
Kohs’ 2 0-6792 
Passalong 3 0-5961 
Patterns 4 0:6283 
_ Memory 5 0.3969 
^ Pictures’ 6 0:5326 


The first residual matrix was then obtained, and the residuals 
were tested for significance, by McNemar’s formula, namely 
that factors may be taken out?) until the quantity σι reaches 
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or falls below 1/v/N (where N is the size of the sample), 
the quantity c, being defined as c,/(1 — My) where c, = st. 
dev. of the residuals after s factors and Mj: = mean commu- 


nality for s factors. 
We had, in our case, с, = 0:0701 and Mrs = O° 3525, so that 
в, 0-0701 2) 
—— 28051083 खळी 
1 — Ma 0-6474 


N being equal to 100 in our case. 

We could therefore extract a second factor, but no further. 

In order to extract 8 second factor, we changed the signs 
of the first and fifth rows and columns of the residual matrix, 
and again put in guessed communalities, namely the highest 
residuals irrespective of sign in each column or row. The second ' 
factor loadings were then obtained, and we stopped the 
further extraction of factors. 

The loadings for Factor I and Factor II (with proper signs 
inserted), together with communalities, are given below : 


s I Factor П CORE) 
Binet 1| 0.6802 | — 0-2563 0-5284 
Kohs’ 2| 0-6792 0-1904 0-4976 
Passalong 3| 0-5961 0-1781 0.3871 
pattems.. 4|  0-6283 0-2607 0-4628 
Memory δ] 0399 | — 0-4349 0:3467 
тшш э. | Re ORNA eme | ов | 0:806. 


ITERATIONS 


A comparison of the communalities for each test, as we had 
put Шеш in and as they came out, made it evident that the analysis 


was not yet stable and that our guessed communalities had been 
fore had 


far from the true values in many cases. Iterations there 
to be carried out to approximate to the true values of the commu- 


nalities as far as possible, This was specially necessary becatise 
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the number of tests included in our analysis was small, and wrong 
communalities were therefore liable to make appreciable differ- 
ences in our loadings. The usual practice in iteration is to use 
that value of the communality (for a test) which has resulted 
from the previous iteration, and thus to continue the iterations 
till the values do not show further marked change, this indi- 
cating a near approximation to the true values. This often entails 
numerous iterations. In order to reduce the number of iterations, ` 
if possible, we followed the device* of putting in a value for the 
communality which a comparison of the value as put in an 
iteration, and as 16 was obtained from it, suggested to be a near 
approximation to the true value. We were able to reach approxi- 

. mately írue values in this way by means of three iterations 
(including the first original one which we have already reported). 
However, we did a last fourth iteration using the values obtained 
from the third one, in order to get the final factor loadings of 
our tests. The results of all four iterations, with communalities 
put in and as they came out, are given below : 


ЫТ: 


First Second 
Communality | Communality Communality | Communality 
put in obtained put in obtained 
Binet 1 0:4685 0-5284 0:60 0:6089 
Kohs' 2 0-4987 0-4976 0-50 Γ 0.5179 
Passalong 3 0-4046 0.3871 0-36 0.3964 
Patterns 4 0-4987 0-4628 0-40 0-4423 
Memory 5 0.3926 0.3467 0.30 0.2636 
Pictures 6 0-3682 0-3026 0-20 0-2707 


ΠΕ 


* This suggestion was due to Мг W. G. Emmett, Moray House, 
Edinburgh. 
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Third Fourth 
Communality | Communality | Communality | Communality 
put in obtained put in obtained 
Binet 1 0-60 0-6206 0-6206 0-6311 
Kohs' 2 0-51 0-5004 0-5004 0-4970 
Passalong 3 0-40 0-3880 0-3880 0-3836 
Patterns 4 0-42 0-4195 0-4195 0-4211 
Memory 5. 0.24 0-2606 0-2606 0.2711 
Pictures 6 0:28 0-2771 0:2771 0-2770 


pa ee 5 --------------- 
The final factor loadings from the fourth iteration are as 


under (with proper signs) : 


1 п (даан) 3 
- РЕНЕ= 1 0-7284 — 0.3170 0-6311 
Kohs 2|  0-6843 0-1695 0-4970 
Passalong 3 0:5954 0:1705 0:3836 
Patterns . . 4 0-6099 0-2215 0:4211 
Memory .. 5 0-3617 — 0:3744 0:2711 
Pictures .. 6 0-5101 0-2770 


ROTATION OF AXES AND INTERPRETATION OF FACTORS 


The centroid factors are only mathematical in nature and 
have no clear psychological meaning until rotated into suitable 
positions. Plotting the positions of the six tests with reference to 
co-ordinate axes I and II (see graph 1), it was evident that Tests 
2, 3, 4 and 6 formed one cluster, Test 1 was in the middle and 
Test 5 lay to the other extreme of the factor space. 

It was therefore clear that the most suitable rotation of the 
axes was to rotate I to pass through the cluster of Tests 2, 3, 4 
and 6 (it was actually passed through Test 3), and to have IT 
again as orthogonal to I, but in a direction reverse to its original 
80 as to make the signs of factor loadings of Tests 1 and 5 in IT 
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also positive. This conforms to the usual practice in rotation, 
namely not to have any negative factor loadings and to have 
as many zero factor loadings as possible. In our case the clustering 
together of Tests 2, 3, 4 and 6 was very suggestive as all these 
are tests of a practical performance nature given with the help 
of concrete materials. 


| 


Е 
| ~ 
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1. Rotation of Axes 
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The loadings of the rotated factors I, and II, for the 
different tests are as given below : 


еее] | п, 
Binet 1 0-6129 0-5053 
Kohs’ 2 0-7045 0-0254 
Passalong 3 0-6193 0-0000 
Patterns . . 4 0-6474 --0:0448 
Memory oa 5 0-2446 0-4596 
Pictures 6 0-5261 0:0153 


Тнк NATURE OF THE FACTORS 

The examination of the above loadings of the different tests 

of the battery (2, 3, 4, 5 and 6) and of the Binet Test (1), makes 
the nature of both the factors fairly clear. Factor I, is a general 
factor mostly of the nature of g, as the loadings of the Binet, 
Kohs’ and Memory tests would particularly indicate, the loadings 
of the Binet and Kohs’ tests being among the highest, and that 
of the Memory Test the lowest. It would appear to be a combi- 
nation of a g factor with a factor most characteristic of Tests 
2, 3, 4 and 6 which might obviously be of a spatial nature and 
which our analysis has failed to bring out firstly because of the 
small number of tests included in our analysis (6 tests can at the 
most give 3 factors) and also because of the small size of our 
sample which makes the second residual matrix insignificant. 
(Our analysis obviously was not taken up from the point of view 
of all the different factors, but for obtain- 


of a finer classification 
ing a workable hypothesis of what our battery measured. We 


shall refer to this point again presently.) Also, the factor 1, 
Seems?! to be including that characteristic of Binet tests which 
is similar to the Performance tests, and excluding that which is 
peculiar to it, namely the Verbal factor, for the Binet test 
characteristically lies in the centre of the quadrant formed by 


the axes І, and 11]. 
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The second factor II, is clearly a Memory-Verbal factor 
since it has loadings only on the Memory and Binet tests. 

The above factor analysis would justify us in concluding 
that our battery of tests assesses, among other factors, a factor 
of a general nature most nearly approximated by Spearman’s 9 
factor in intelligence in combination with a spatial factor. 


A THIRD FACTOR—SPATIAL ABILITY 

Although our second residual matrix was not statistically 
significant, we decided to analyse it further by the usual centroid 
method, to see if any suggestion for a third factor, especially 
of a spatial nature, was forthcoming. For this, we employed the 
second residual matrix as obtained in our fourth iteration. The signs 
of Tests 2, 4 and 5 (or alternatively, which is the same thing, of 
1, 3 and 6) were changed, and the highest residual, irrespective 
of sign, in each row or column was now used as the communality 
for the test. The third factor loadings, with correct signs inserted, 
were as follows : 


Factor III 
Binet .. 1 — 0-1687 
Kohs’ 2 — 0-1683 
Passalong 3 0:2520 
Patterns .. .. 4 — 0-1975 
Memory 5 [ 0.1688 
Pictures 6 0.1263 


The above loadings, particularly the grouping of the tests 
according to signs, does suggest a spatial factor of the nature of 
k (not F) as Kohs' and Patterns have obviously a spatial sompo- 
nent, and the Binet tests are usually known to have a weak 
component of this nature as some of its tests, such as Рарег- 
cutting I and II and the Enclosed Box Problem, are of this 
nature. It is the loading of the Passalong test alone which would 
appear to be a disturbing feature unless we suppose that the 


= — шш 
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Passalong test alone measures a separate F factor and that it 
has no appreciable loading on & k factor as distinct from F 33. 
As it is, we do not present the above evidence to indicate any 
conclusions about the nature of this factor, as our residual 
matrix is, in any case, statistically insignificant, but to point 
out that there is a suggestion of a third factor, probably of the 
nature of k, in our battery of tests. 

Keeping the axis IT, fixed, we rotated the axes I, and Ш 
to obtain the rotated factors I, and III, by passing I, through 
the Passalong test to obtain Is, and again having III, orthogonal 
to it but in the reversed direction. This gave us both a maximum 
number of zero loadings in III, and also made all the loadings 
of III, positive. I, and III, could then, perhaps, be taken as 
the g and k factors respectively and are given in the table below, 
although we have made no use of this part of the analysis because 


of its general uncertainty. 


OT mas | Factor, L Factor III, 

Binet .. ET 0-5041 0-3873 

Kohs' 2| оз | 0:424 

Passalong 3 0-6686 0:0000 
"Patterns 4 0:5251 04370 — 

Memory 5 0-2901 — 0:0641 

(OT 5 6 0-5349 0:0813 


Low CoMMUNALITIES 


А remark on the low communalities of some of our tests, 
particularly Memory and Pictures, may be added here in closing. 
The lew communalities of these tests in our analysis, we consider, 
are primarily due to the absence of tests of a similar nature in 
the battery. From the point of view of the construction of the 
battery itself, it is perhaps not undesirable, because we do not 
wish to repeat tests which are of a very similar nature, and 


therefore, although correlating highly between themselves, do 
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not necessarily add to our information about the ability of the 
subject tested. But in a factor analysis this leads to a very large 
part of the communality of such: tests remaining unexplored. 
For the purpose of factor analysis, when we wish to identify 
primary factors as such, a number of similar tests are always 
desirable and are usually included in such an analysis. This was 
not the purpose of the analysis in our case. It may however be 
pointed out that the Memory test correlated best with the Binet 
test which has а Memory component, and that the correlation 
of the Pictures test with one of its own kind would probably be 
higher than what has been obtained with the other tests of the 
battery. 


शा. THE STANDARDIZATION OF THE 
BATTERY 


The battery has been standardized under three separate heads, 
namely, (a) for the literate group, based on the performance 
of the literate group alone, (b) for the illiterate group, based on 
the performance of the illiterate group alone, and (0) for the 
literate group based on the performance of the literate but to 
give the best estimate of practical intelligence—the factor I, 
(a combination of g and Ë), as obtained in the analysis in the 


previous chapter. 
RECORDING OF AGE 


Since our age-group is from 11 to 16 years, there is quite 8 
wide variation of age which had to be taken into account in the 
standardization. The recording of the correct age has been 8 
troublesome matter in all psychological and educational investi- 
gations in India. This is true for literates as well as for illiterates. 
In the case of literate children the trouble arises because the 
ages recorded in the school register officially are often not the 
correct ages, parents very often getting the ages of their children 
recorded one year, or even more than a year, wrong. The correct 
ages in such cases are generally in excess of the officially recorded. 
ages, but there is no uniformity in this matter, which is the 
greatest stumbling-block, for if the excess was uniform in all cases 
it could be allowed for. The investigations done 80 far have been 
One of them is to base the stand- 


made on various assumptions. 
ardization on the officially recorded ages as such. Now, although 
d from the point of view of the 


such. a procedure may be justifie 
group as a whole, it is likely to do severe injustice and create 
great error in individual cases. 

We have tried to meet this situation in two ways. First, 
we have made our records of age correct to the nearest year only 


and have not gone into months. Secondly, we have two columns 
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for the record of age in our Record forms for recording the details 
of the subject and his performance on the battery, namely, (1) 
age from official records and (2) estimated age. The testers were 
instructed to make a note in the second column whenever they 
felt any diserepancy between the official age and the apparent 
age of the subject. For example, if the official age of a subject 
reading in Class IX (i.e. one standard below the Matriculation) 
was recorded as 11 years, which is at least 3 years below the 
usual age, an attempt was made to investigate the matter further. 
The boy himself was questioned, and his general appearance 
judged. Gross inaccuracies of age were thus, it is hoped, elimi- 
nated ; and the standardization being based on the nearest year 
makes the age allowance, it is hoped, fairly equitable. 

The difficulty in the case of illiterates arises from their 
general lack of a time sense. Usually no accurate records are 
available. The age correct to the nearest year can however be 
easily ascertained and will not be far wrong, especially if the 
tester has some contact with the village, without which, as we have 
already seen, testing itself will not be feasible. So the problem of 
age in the case of illiter.tes also can be fairly well met. 

We have worked with ages to the nearest year in the case of 
both literates and illiterates. In the final tables however we have 
given scores ог IQ's, as the case may be, corresponding to the 
intervening half-years of age also. This has been done by means of 
interpolation, and in the hope that as more accurate records of 
age may be possible in the future, these additional figures may 
prove useful. Of course, revision of norms will ultimately be 
necessary when such accurate records of age become fully 
available. 


METHOD ог STANDARDIZATION 
The standardization has been done on the basis of the 
percentile ranks of individuals within their age-groups, but the 
final results have been expressed in terms of ratios called IQ's. 
This we have done to conform to the usual practice of expressing 
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mental ratios in terms of ΤΩ 5 or at least calling them so. The 
IQ's obtained according to our present procedure are therefore 
not exactly the same as the ratio of mental age to chronological 
age, but are very nearly comparable with them. 

An important point about the IQ tables given for the literate 
and illiterate groups must be carefully noted. As already pointed 
out, we have based the standardizations for these groups sepa- 
rately on the basis of the performance of their own groups alone. 
This we did, because we found the performance of the two groups 
on the battery to be significantly different. The same IQ (for 
example, 100), therefore does not denote the same level of per- 
formance with respect to the battery of tests in both cases, the 
performance of the illiterate group being consistently lower. 
The standardization of the battery for the illiterate group on 
the basis of its own results was however later found to be further 
justified when we compared our IQ's with the general opinion 
about the intelligence of these boys held in the village. We shall 
supply this information on the reliability and validity of the tests 
in the next chapter, when we also discuss the general problem 
of the performance of the literate and illiterate groups. This, 
as we had anticipated, has touched upon one of the most funda- 
mental aspects of mental testing. 

The actual method of standardization followed is due to 
Thomson,® for his was the only method applicable to our data, 
because of a large variation of age-range and of the uncertainty 
of the nature of the growth curve therein for our groups. Our 
method thus was to calculate the Bth, 16th, 50th, 84th and 95th 
percentile scores for the distributions of each age-group, 11 
years, 12 years, 13 years, 14 years, 15 years and 16 years, sepa- 
rately, and then to plot these percentile scores (see Graph 7) 
and obtain the various percentile lines. We then examined these 
percentile lines to see what type of curve should be fitted to them. 
For the illiterate group we found it best to fit straight lines 
throughout for all percentile lines, but for the literate group 
we fitted straight lines from 11 to 15 years, and thereafter 
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continued a straight line by means of a curve which was tangen- 
tial to it but had a tendency to become horizontal. This is 
discussed later in some detail. From these lines of best fit, the 
correspondence between raw scores and IQ's was established in 
every case, by means of the familiar procedure of equating the 
5th percentile score to 75 IQ, 16th percentile score to 85 IQ, 50th 
percentile score to 100 IQ, 84th percentile score to 115 IQ, and 
95th percentile score to 195 IQ, thus working on a standard 
deviation of 15 IQ points. From these values, further subdivisions 
of IQ values were obtained by the method of interpolation and 
extrapolation. The tables of norms in each case were calculated 
to one decimal point of the raw Scores, and from these tables of 
norms, conversion tables were obtained from which IQ’s for 
any given raw score for any age can be read off directly. The 
conversion tables are in terms of whole numbers only and are 
meant to be put into the hands of those who make use of the 
battery for the purpose of evaluating a child’s IQ.. 


STANDARDIZATION DATA 


The standardization data are Presented below under separate 
heads ; (a) for the literate group with unweighted raw Scores, 
(6) for the illiterate group with unweighted raw scores, and (c) 


for the literate group with weighted scores to obtain the best 
prediction for factor I 1 с 


(a) For the Literate Group 

The percentile scores for the different age- 
in Table 3, which also contains the distributions of the scores 
for the different ge-groups. From these, the percentile lines 
shown in Graph 7 have been plotted. It was clear from the graph 
that straight lines would be the best fit from 11 to 15 years of | 
age. The percentile scores for the 16-year age-group show an 
actual decline in three instances, This decline was due to the 
‘creaming’ effect in the 16-year age-group that we had been 
able to test ; for we had not tested boys in higher colleges and 


groups are given 
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universities, and many of the more brilliant had already left 
the high schools at 16 to join colleges. But although we could not 
expect an actual decline after 15 years, we had equally 'no 
evidence to suggest if the rate of growth would be maintained 
at the same linear rate after 15 years, as between 11 and 15 years. 
Usually it is considered that mental growth after 15 years begins 
to show signs of ceasing. On this assumption, we found 1 most 
defensible to extend the straight lines of best-caleulated fit for 
11 to 15 years by means of curves, in such a way that the curves 
were tangential to the straight lines at the point of start, and 
became more and more horizontal as they moved away from 
it. This extension was done by graphical means only, and as an 
interval of 1 year only is involved, it is considered that no Serious 
inaccuracy can be involved in this procedure. 

The straight lines of best fit from 11 to 15 years have been 
calculated by giving due weights to numbers in each age-group. 
Their slope, m, is given by the formula : 

Za. Zs — nXas 


si [Za] — nXa? 
where n = total number in the group ( — 533) 
Za = total age of the group computed with the 
varying numbers in each age-group. 
Zs = total score of the group computed with the 
varying numbers in each age-group. 
Σας = total age multiplied by the score for the group 
computed with the varying numbers in each 
age-group. 


and Xa? = total Squares of the ages in the group, again 


computed with the varying numbers in ‘each 
age-group. 
The equations to the straight lines for the various percentiles 
were as follows (with а = 0 at 11 years) : 
5 percentile 25 §=3:07a +1 91.36 
16 percentile 3-23a + 97.44 


l 


5 


l 
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3-95a + 37-50 
4-13a + 46:34 
4-87a + 51-46 


50 percentile 
84 percentile 
95 percentile 


$ = 


s= 


The scores for the different ages were as follows : 


5 percentile .. 


16 percentile . . 


50 percentile .. 


84 percentile .. 


and finally, 95 percentile 
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21.36 
24-43 
21:50 
30-57 
33-64 


27-44 
30-67 
33-90 
37:13 
40.36 


37.50 
41-45 
45-40 
49-35 
53-30 


46:54 
50-47 
54-60 
58-73 
62.86 


51-46 
56.33 
61:20 
66-07 
70-94 
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From the conversion table thus prepared (Table 15) the 
distribution of IQ's for the whole group was found to be as 


follows : 
——— M Зас ЕРЕЕН СО € eL d a 


IQs Frequency 
130 and above 14 
125 — 129 EXE ST: 
120 - 124 27° 
115 - 119 | Е 
110 - 114 = 52 
105 — 109 i 76 
100-104 _ Cm ў 
95-99 — 97 
90 - 94 E 64 
85 — 89 ES 53 
80-84 6 > 
О 45-70 = 
70-74 σι 
ў Below 70 ў 17 5 
E. Total 642 


The Mean was found to be 99- 37, and the Standard Devia- 
tion 14-62 IQ points. 
(b) For the Illiterate Group 
The distribution of raw scores for different age-groups and 
the different percentile values are given in Table 4. The percentile 
lines are given in Graph 7 (p. 88). As there was no suggestion of 
any decrease in percentile values from 15 years to 16 years (on 
the other hand, very often the rise is even sharper than before), 
straight lines were fitted to these scores from 11 years to 16 years. 
The equations (with a = 0 at 11 years) were as follows : 
5 percentile .. Bo wee 2-65a + 10:0 
16 percentile .. LOTO 2-30a + 14:6 
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50 percentile .. -- § = 2-466 + 21-4 
84 percentile .. .. 8 = 2:11α + 30:8 
95 percentile .. .. $ = 1:688 + 36:6 


The scores for different percentiles for different ages are 
summarized below : 


— = ee eee 


Percentiles 5 16 50 | 84 95 
11 years do ..| 10:0 | 14-6 21-4 | 30-8 36-6 
12 years -- oo | 12:7 | 16-9 | 23:9 | 32-9 | 38-3 
13 years A dg Е: 19.2 | 96:8 35-0 40-0 
14 years su | PG [Pee aa [pasi σας 
16 years -- +. | 20:6 | 23-8 | 31.2 | 39.2 | 43.3 
16 years ++ νε] 23:3 | 26:1 | 33-7 | 41-4 | 45.0 


ао the conversion table thus prepared (Table 16) the 


distribution of IQ's for the whole group was found to be as 
follows : 


OOOO TI 


Frequency 

130 and above PONE а 
125 - 129 14 

120 — 124 19 

115 - 119 26 
110-114 52 

105 - 109 61 

100 — 104 65 

95 - 99 πο 

90 — 94 51 

85 - 89 46 
80—84 35 
75-79 25 
πα oa = | 19 

Below 70 15 ἐς 
РИ Mts ть ў — < ο UU 5 D 


The Mean was found to be 9 


8:73, and the Standard Devia- 
tion 15-09 IQ points. 
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(с) Standardization for Literates with best weights to predict Y, 
The reciprocal matrix of the coefficients of correlation of 
the five tests of the battery, denoted throughout by the numbers 
2, 3, 4, 5 and 6 (as in Chapter V), was calculated (Table 5). This 
was done to enable us to calculate readily regression coefficients 
for predicting whatever criterion might be decided upon on the 
basis of our analysis. The regression coefficients for predicting 
Binet IQ's were found to be : 


Kohs' (2) ^a ча 56 0-2643 
Passalong (3) do P. 3 0-0224 
Patterns (4) . .. .. 0-2104 
Memory* (5) 59 E ap 0-3093 
Pictures (6) οὐ d οὐ 0-1140 


which gave 7°, = 0-3771 and maximum multiple correlation 
rm = 0-6141. It was therefore evident that the battery could 
not be used for predicting Binet IQ's, as, indeed it had not 
been meant to do, and as has been found in the case of other 
Performance Test batteries also.” 

For predicting the factor I,, the regression coefficients were 


found to be : 


Kohs' OV UO «ο OSE 
Passalong (3) Š x 0-2707 
Patterns (4) da Ao л 0.2912 
Memory (5) А Ju 0-0728 
Pictures (6) од А 0-1937 


which gave 7, = 0-7360 and maximum multiple correlation 


with I, as т„ = 0-8579. 
It was therefore decided to make use of the battery for 
predicting I,. τ 
Аз Memory (5) contributed practically nothing towards this 
prediction, it was decided to leave it out. Tests 2, 3, 4 and 6 


only’ were used. 
As the regression coefficients for these tests as standing above 


would not be quite the same with Memory (5) omitted, and as 
the calculation of the reciprocal for 2, 3, 4 and 6 alone involved 
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only one extra pivotal condensation in addition to those already 
performed, it was decided to obtain the fresh reciprocal matrix 
for 2, 3, 4 and 6 alone, in order to ensure as much accuracy in 
the final prediction of I, as possible. This reciprocal matrix for 
2, 3, 4 and 6 alone is given in Table 6 and the regression coeffi- 
cients as obtained with the help of this matrix are given below. 
It may be pointed out that the regression coefficients in every 
case were checked by the method of pooling squares. 


Kohs’ (220 5: .. 05150 
Passalong (3) ` -- - Ἐς 0.2829 
patens @ S ο. (5350 
Pictures (6) N A uu 0-1979 


which gave 7, = 0-7311 and maximum multiple correlation 
with I, as т„ = 0-8550. The weights to begiven to the raw scores 
of these tests were the numbers obtained by dividing the regression 
coefficients by the standard deviations of the tests, as the raw 
scores must first be converted into standard scores (i.e. scores with 
the same standard deviation, usually unity, and mean equal to 
zero) before being multiplied by the regression coefficients. The 
weights were found to be: 
Kohs’ ( x ws τ = 0:09831 


0:2829 


Passalong (3) .- И ता E 0-08423 


0-2889 
Patterns (4) .. Do --. πι 


0-1979 
Pictures (6) -- =. РАЯ 


= 0-09698 
0-07278 


These weights were all multiplied by 10 (i.e. the uniform standard 
deviation was assumed to be 10) in order to bring them as near 
unity as possible. Finally, in the weighted standard scores 
obtained with the help of these multipliers, suitable positive 
constant numbers were added to obviate negative numbers in 
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the weighted scores. The weighted scores were thus worked out. 
From the rounded weighted scores, a conversion table (Table 17) 
was obtained to convert the raw scores of these tests to the 
weighted scores. 7 

The weighted total scores obtained with the help of this 
conversion table were tabulated for each age-group in а manner 
similar to that described in section (a) above. The table is given 
as Table 7. Percentile graphs were drawn, and it was found that 
the nature of the graphs was the same as in (a), and they were 
therefore treated as in (a). Finally a table of norms was calcu- 
lated and a conversion table (Table 18) for obtaining what may 
be called Performance Quotients, PQ's (as distinguished from 
Intelligence Quotients), was prepared. 


š / 
VIL THE RELIABILITY AND VALIDITY 
OF THE BATTERY, AND ` 
A COMPARISON OF THE PERFORMANCE 
OF THE LITERATE 
AND ILLITERATE GROUPS 


The problem of reliability and validity, particularly the latter, 
is a difficult one for tests of a new type, and especially for groups 
amongst which no tests have been employed before. The difficulty 
in regard to reliability is due to the particular type of tests 
which we are dealing with. In tests of our type the repetition 
of the scale on the same group after an interval of time, as has 
been pointed out by Alexander; is the only practicable method 
for establishing reliability, although this method too is considered 
by many to be. unsatisfactory ; for example Kuder and 
Richardson say : ‘The retest Coefficient on the same form gives, 
in general, estimates that are too high, because of material 
remembered on the second application of the test. This memory 
factor cannot be eliminated by increasing the length of the time 
between two applications because of variable growth in the func- 
tion tested within the population of individuals. These difficulties 
are so serious that the method is rarely used’.37 

The difficulty of validation lies in securing a suitable criterion 
against which the test may be validated. As has been recently 
pointed out by MeLeish,38 and has often been recognized, valida- 
tion often involves argument in a circle. The difficulty of securing 
а suitable external criterion remains over and above this, Various 
investigators have therefore sought to employ various devices 
to establish the validity of their tests. McLeish, quoted above, 


has sought to employ the device of factorial analysis for this - 


purpose; and this device is well worth examining. Wechsler, 
author of the well-known Bellevue Intelligence Scales, justified 
his scales on the basis of the correlations of the scales with 8 


number of such criteria аз teachers’ ratings, psychologists' 


RELIABILITY AND VALIDITY 75 


recommendations, Binet tests, etc., but did not demand a high 
degree of correlation with any of them. He makes two statements 
in this connexion. First, that : 

“The Bellevue Scales were devised because of the belief that 
the Binet Scales were not sufficiently “good” measures: of 
intelligence for adults. Otherwise, indeed, we should not have 
gone to the trouble of devising our tests. ® 

And, second, that: ‘No new test can be markedly out of 
line with established measures of intelligence and still claim to 
be “good” measures of it, because that would be tantamount. 
to saying that all other tests were not reliable measures of it. 
But the degree to which any new test correlates with established 
tests (e.g., the Binet) cannot in and of itself be accepted as a 
basic proof of the new test’s validity.’ 


This would mean that a certain degree of correlation with 
the established measures is desirable but that a high degree of . 
it is not essential. 

It would appear that the validity of a test would ultimately 
be established only after its use for some time by others besides 
the author. The accumulated experience of the users of the test 
would alone establish the validity and indicate how well the 
test works. All that the constructor of the test can do therefore 
is to gather together all the evidence (within the test as well 
as in relation to external criteria) which has any bearing on 
this problem, and to show that all such evidence leads,one to 
expect that the test will fulfil its function as well as tests of 
this kind may usually be expected to do. We shall here collect 
together all such evidence in regard to the reliability and validity 


of our battery of tests. 


र RELIABILITY OF THE BATTERY 


ent here data about the retest 


¿= We are not able to pres 

reliability ai our battery, even if that were acceptable, for we 
were not able to secure & sufficient number of retest cases recorded 
at suitable intervals of time, i.e. not immediately after (ie. 8 


` 
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day or two after) the original because of various practical 
difficulties. We however present data on the basis of the split- 
half method of testing reliability with the full realization that 
this too has limitations in the case of our battery. 

To obtain two equivalent parts of the test, we have equated 
the scores on the odd.and even sub-tests within each test of 
the battery. Our tests being graded in point of difficulty, the 
odd items are necessarily easier than the even ones. To balance 
this, we combined the scores on the odd sub-tests of the first 
three tests (i.e. Kohs’, Passalong and Patterns) with the even 
sub-tests of the last two (i.e. Memory and Pictures; Memory 
having two parts—Direct and Reverse). In the case of both the ` 
literate and the illiterate groups, a number of random scripts were 
selected for this purpose—every fifth subject being taken for this 

. purpose. The scattergram for the literate group is as follows : 
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For the illiterate group, this scattergram is as follows : 
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15 - 8 8 1 17 
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fa £ 9 23 33 20 8 5 
orrelation coefficient г = + 0-841. 


This gives & Pearson c 
to be as satisfactory as one could 


These values would appear 


expect from tests of this type. 
In regard to reliability, it may be further pointed out that 


two of the tests in our battery—Kohs' and Passalong—are 
e usually accepted to be 


standard tests whose reliabilities ar 
satisfactory. Our Memory test, even with its adaptation for 


illiterates, is not essentially different from the usual Memory 


test. The addition of two new tests—the Patterns and the 
Pictures—has therefore, it would appear, done nothing to detract 
from the reliability of the battery as а whole, if indeed 
they have not further strengthened it. For, in the factor analysis, 
as reported in Chapter V, these two tests go quite well with 
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Kohs' and Passalong tests, the Pattern test being perhaps more 
akin to Kohs’ than even Passalong is to Kohs’, with which it is 
usually used in combination in batteries. 


VALIDITY OF THE BATTERY 
For Literates. The test was validated against teachers’ opinions 
obtained on a five-point scale of Very Superior, Superior, Average, 
Inferior and Very Inferior, the corresponding IQ intervals being 
Above 130, 110-129, 90-109, 70 – 89, and Below 70. The 
information was available for 423 cases and is given below: 


ЕЕ 

Above 130 .. |, 4 3 τ 
110-199 .. 27 64 4 95 
90-109 .. 3 167 24 194 
70-89 .. 38 72 2 112 
Below 70 क 9 4 i 
Totals . . 2 50 270 94 7 423 


Ее 
This gives a Pearson coefficient of correlation, r = -+ 0-703 


or Illiterates. The test was validated against the general opinion 
held in the village about the intelligence of the boy. This was 
obtained on a five-point scale of Very Superior (i.e. Very Bright), 
Superior (i.e. Bright), Average (i.e. Ordinary), Inferior (i.e. Dull) 
and Very Inferior (ie. Very Dull); and it was not difficult to 
obtain such evaluation on the part of the village folk. The data 
was available for 302 cases and is given below : 


У. Inf. | Inf. Av. Sup. |V. Sup. | Totals 
Above 130 .. 8 1 | ‘9 
110-129 .. Pm 35 TT 52 
90-109 .. 20 | 114 4 138 
70-89 8 54 28 9 
Below 70 8 4 1 13 
Totals.. | 16 79 | 118 28 1 | 302. 
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This gives a Pearson coefficient of correlation, 7 = + 0-717. 

It has already been pointed out that the IQ’s here are those 
obtained on the basis of the performance of the illiterate group 
alone. 

From these figures it wiil be seen that the validation figures 
are almost as good as could be reasonably expected under the 
circumstances. 

It may be mentioned here that in the literate group it was 
found that the scale of the teacher’s estimate had consistently 
lowered itself in the case of those schools and areas where the 
average intelligence was low, so that boys whose IQ's were in 
the interval 70 — 89 were uniformly assessed by these teachers 
as ‘Average’, and so on. As in the table presented above we 
have pooled together all results irrespective of these considera- 
tions, this has obviously brought down the correlation between 
our IQ’s and teachers’ estimates. We do not present the additional 
data about the variability of the teachers’ standards here as 
it is not relevant to our present problem. 

In the case of the illiterate group, no better correlation 
could naturally be expected in view of the lack of reliability of 
the ratings themselves. 

Further, the circumstantial evidence discussed below is, we 
Consider, very sustaining and useful for the reliability and validity 
of our battery. This was obtained by a comparison of our battery 
with Binet tests, and by an examination of the factorial content, 
(particularly the loadings for factor Τ1) of our constituent tests. 

In regard to the Binet tests, we notice that our battery 
Correlates to the extent of the maximum multiple correlation 
(with best weights, age partialled out), 7, = 0:614, but not 
Completely. This is the correlation one would expect to exist 
between them in view of the fact that the two give assessments 
. ora common mental ability, in particular g, but do not have 
the other factors, such as v, k etc., common. This correlation 
Would result on the basis of the commonly accepted loadings 
of g in the Binet and the Performance tests of the type used 
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in our battery. Indeed this is the order of correlation which has 
also been found in other investigations of Binet and Performance 
tests. 4? 

Ап examination of the loadings of the different tests of our 
battery on the factor I, gives further evidence in regard to the 
reliability of the battery. Kohs' and Passalong are tests which 
have already been used much elsewhere. Their g-loadings are 
fairly well known and are commonly accepted as valid. Their 
loadings as obtained by us in our battery are of the same order. 
The reliability and validity of these two parts of our battery 
would therefore appear to be sound. The other two tests of the. 
battery—Patterns and Pictures—which are new, have loadings 
on the factor I, practically similar to those of Kohs' and 
Passalong, and should therefore also have а reliability and validity 
not much lower than the latter. The Memory test is, however, 
differently placed in this respect, but it goes well with the Binet 
tests of which it is really a part. It is, however, not an altogether 
new test as used in our battery, even in its adapted form for 
illiterates. 

The reliability and validity of our battery as a whole would 
therefore appear to be reasonably sound. 


COMPARISON or THE ПЛАТЕВАТЕ AND LITERATE GROUPS 

This brings us to a topic of great fundamental importance in 
psychology and one on which great and often violent differences 
of opinion occur—namely, the relation of native intelligence to 
environmental differences, particularly the cultural and racial. 
It is not our purpose here to enter into any detailed discussion 
of the topic, because that would demand a separate study ; but 
as we are able to present an amount of objective data in this 
connexion which has not very often been available so far, 
we shall summarize our data here and recapitulate the back- 
ground. We shall also give our own interpretation of the results, 
keeping in view what is generally acceptable in psychological 
circles at the present time. 
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In the first place we have to point out that the differentia- 
tion of our literate and illiterate groups is not so much in terms 
of racial and cultural environment as in terms of the general and 
educational environment. There might possibly be some racial 
differences between those who are known as ‘backward’ 
classes and those who are classified as the ‘ higher’ classes 
(although these have not generally been accepted as valid), 
but there is essentially no cultural difference either between the 
‘backward’ and the ‘ higher’ communities, or between the literate 
and the illiterate groups. Culturally, the ‘backward’ and the 
‘higher’, as well as the literate and the illiterate, form a single 
whole. Not only do the ‘backward’ and the ‘higher’ classes, 
and the literates and the illiterates, share the same geographical 
areas and form part of the same sections of population, but the 
"backward? and ‘ higher’ communities are almost equally literate 
or illiterate, Illiteracy, wherever it exists; is quite general and 
cuts across the social strata evenly. The distinction between our 
literate and illiterate groups, it would thus appear, lies more 
Ш an opportunity to come in contact with a certain 
educational and general environment than in any other 
Circumstance. 

The illiterates have the same general Indian culture as the 
literates They have however the disadvantage that they have 
been denied certain additional opportunities available to the 
latter, If a distinction in terms of culture were to be attempted, 
it would be as if the illiterates were left alone to retrogress in 
certain respects while the literates have not done so. Although 
the illiterates have been denied certain opportunities, they inherit 
a wey of life equally shared by the literates. They are not, in 
comparison to the literates, primitive in any sense of the word. 
For example, they realize the value of education and of good 

ving generally, but have reached a state of acquiescence in 


Meir existing condition, perhaps simply on account of historical 
Teasons [ 
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To the above statement on the distinction of our two groups, 
we add the following points in regard to our present investigation, 
which indicate the special advantages available to из: 

1. We were able to secure direct contact with our subjects 
and establish perfect rapport with them, there being no 
cultural, linguistic or social differences between ourselves 
and our subjects, all being citizens of the same land— 
an advantage very often denied to other investigators, 

2. We were able to test a substantial sample of the 
population, both literate and illiterate, the sample being 
Tepresentative from the point of view of geographical 
distribution, Occupations, and communities, as the 
standardization data given in Chapter IV indicate. 

3. The same testers have tested both the illiterate and the 
literate groups, often in contiguous or the same areas. 
Any personal equation that may be involved is therefore 
eliminated. 

The necessary statistics for the raw scores of the different 

tests are given below (see also the graphs in each case), 


equal to 642 for literates and to 512 for illiterates in in INE 
KOHS’ TEST 
Literates Illiterates 
Mean (M) ma. 8-33 4-09 
бм (Standard error of M) .. 0-15 0-10 
8.0. (с)... T 55 3:82 2.22 
ба (Standard error of o AW 0-11 EE 
PASSALONG TEST 
आ 56: Literates Iliteratec 
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oy (Standard error of M) S 0-13 0-13 
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7. Percentile Lines for the Complete Battery for Literate and 
Tiliterate Groups 
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PATTERNS TEST 


ERE Literates Iliterates 
Mean Mesas a SS 9-00 5-18 
см (Standard error of M) ac 0-12 0-10 
S.D. (с) e τν au 2-98 2-18 
s (Standard error of в) = 0:08 0.07 


МЕМОВУ ТЕБТ 


Y Literates Tiliterates 
Mean (M) .. ἃς üt .. 10:77 6-95 
вм (Standard error of M) 35 0-07 0-09 
S.D. (c) he rd my: 1.84 2-04 
σα (Standard error of c) = 0-05 0-06 


PICTURES TEST 


Literates Illiterates 
Mean (M) .. .. vs a 9-08 4.67 
Sy (Standard error of M) Ur 0-11 0-09 
SD. (०) NUS क 2-72 2-02 
"s (Standard error οἵ с) 5 0:08 0:06 


The percentile lines for raw scores for the complete battery 
for the literate and the illiterate groups have also been drawn 
9n the same graph (see Graph 7) to show the relative overlap 
of the two groups. 

From the above, the following inferences may be drawn: 

1. The means for the two groups, in all five tests, are 
Significantly different, being consistently higher in the case of 
the literate group. The nearest approach of the two means to 
each other is in the case of the Passalong test, although the 
difference in that case also is statistically significant. 
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2. Тһе, difference in the standard deviations is not so 
marked; in the Kohs’, Passalong, Patterns and Pictures Tests, 
it is greater for literates than for illiterates (being probably 
significant), and in the Memory test, it is greater for illiterates 
than for literates (being not significant). On the whole, there is 
no definite evidence that the standard deviations are different 
in the two groups. 

3. The growth curves for all the five tests, as well as for 
the composite battery, for both the groups seem to follow the 
same general pattern, but in the case of illiterates, the curves 
do not suggest any ceiling tendency about 15 to 16 years. 

The performances of the two groups therefore do not suggest 
any essential differences except in the following respects : 

1. The level of performance is lower in the case of illiterates. 

2. The Passalong test appears to bridge the gulf between 

the two groups better than any other test from amongst 
those used by us. 

3. The mental growth of illiterate adolescents needs further 

investigation. 

Our findings are in part similar to those of Nissen, Machover 
and Kinder, who state: ‘The inferiority of our subjects in 
test scores as compared with the standardization groups is 
unequivocal, but the applicability of the conventional socio- 
logical interpretation of this inferiority is open to question.’ 
Further, they found that the performance of their group on the 
Cube Imitation and the Adaptation Board tests was compara- 
tively better than on the Ship, Manikin, Feature Profile and 
Digit Symbol tests. 

The only other direct evidence bearing on cognitive 
differences as between races and cultures is that of Thou- 
less, who investigated the index of phenomenal regression to 
the real object in perception in the case of Indian students as 
compared with British students. The subjects were 20 Ino3an 
students, as against а, control group of 49 British students, and 


RELIABILITY AND VALIDITY 91 


Thouless concluded that “the group of Indian students show 8 
significantly greater tendency to phenomenal regression to the 
real object than a control group of British subjects’. 

Other evidence on the problem is only of a general nature 
and has been obtained by the application of current intelligence 
tests. This, besides being often contradicted or at least criticized 
and regarded as unacceptable, does not throw light on the 
fundamental cognitive processes of Perception, Abstraction or 
Reasoning, etc., as such. 

In regard to the two foremost investigators on the intelligence 
of racial groups most often quoted, namely Brigham and 
Goodenough, it may be stated that they do not any longer hold 
that the common intelligence test is efficacious in deciding the 
question of comparative intelligence when the groups are far 
apart in racial, cultural or environmental conditions, Brigham 
says that ‘the comparative studies of various national and 
racial groups may not be made with existing tests’, and 
Goodenough and Harris state recently (1950) that they ‘would 
like to express the opinion that the search for a culture-free 
test, whether of intelligence, artistic ability, personal-social 
characteristics, or any other measurable trait is illusory, and 
that the naive assumption that the mere freedom from verbal 
Tequirements renders a test equally suitable for all groups is no 
longer tenable’. Further Margaret Mead in her chapter on 
“Research on Primitive Children’ concludes : ‘To date, no data 
have been advanced which actually call into question the basic 
ethnological assumption of the non-existence of innate psycho- 
logical differences between races.” 

It would therefore appear to us that in the matter of racial 
differences the UNESCO Statement of Race is the best hypothesis 
to work upon at the present moment, namely that : 

‘It is now generally recognized that: intelligence tests do 
not in themselves enable us to differentiate safely between what 
18 due to innate capacity and what is the result of environmental 
Influences, training and education. Wherever it has been possible 
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to make allowances for differences in environmental opportu- 
nities, the tests have shown essential similarity in mental 
characters in all human groups. 46 


We believe therefore that the lower performance of the 
illiterate group on our battery does not necessarily indicate a 
lower innate mental ability on the part of that group. Indeed, 
while in the act of administering these (or in fact any similar) 
tests to these boys, one could not fail to notice the marked strange- 
ness and unfamiliarity of the whole situation for them. For 
example, in the case of the Memory test (even in its modified 
form), one noticed that the boys were simply not accustomed to 
this sort of paying attention to a certain situation. The concen- 
tration of attention which any test situation requires appears 
quite foreign to them. It appears to the present writer that this 
paying of attention to essentially abstract situations for any 
considerable length of time is essentially the result of formal 
School practice and the demands of civilization. The boy reared 
away from civilization feels “freer' in the atmosphere of an 
outdoor life of movement and activity—where he seems to utilize 
himself fully—rather than in the world of mental concentration 
and of abstract thought. It suggests to the present writer that 
the comparatively better performance of the illiterate group 
on the Passalong test than on any of our remaining tests may 
perhaps be explained by the fact that of all the Performance 
tests we employed, this was the only one which provided an 
opportunity to actually move objects about, in which act 
illiterate boys felt at home and took natural and great delight. 

When this much has been said for the environmental 
influences, it must be pointed out that this does not either deny 
or minimize innate hereditary factors. The above only indicates 

‚ the uncertainty of comparative judgement in regard to differing 
groups ; № does not deny the certainty of judgement about the 
comparative intelligence of individuals within a particular group. 
Within a group, whether consisting of illiterates or literates, the 
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test does differentiate, and differentiate successfully, between the 
different levels of intellectual ability, for we find that in the case 
of the illiterate group too the dispersion comes out practically 
the same as in the case of the literate group, indicating that 
individuals within the respective groups are being equally 
differentiated. It is in this differentiation that the utility of 
intelligence tests, as also of our battery of tests, actually lies. 


VII. SOME RESULTS ОЕ SOCIOLOGICAL 
AND EDUCATIONAL INTEREST 
SocroroarcAn RESULTS 
Literates : (а) Occupations ; 

We give in Table 8 the IQ's of the subjects from the point 
of view of the occupation of their parents. № will be seen that 
Higher Professions come at the top, Agriculture and Labour at 
the bottom, and Middle Class Service and Business in between. 
The differences between the Mean IQ's of these different groups, 
and their significance, are presented in the table opposite (for the 
Mean IQ's, $.D.s and си and the number, πι of the different 
groups, see Table 8) : 

TABLE 8 
IQ's ACCORDING TO OCCUPATIONS (LITERATE GROUP) 


E Percentage| Mean IQ | S.D. 
Occupation i ofthewhole (М) (9) см 
Higher Professions 135 21-03 106-52 | 13-81} 1-19 
(Income above 
Rs 200 p.m.) 
Mi 5 
iddle Class Servio, 227 35-36 100.37 | 13-44 | 0.89 
(Income Rs 100 
to Rs 200 p.m.) 
Lower Class Service 47 7.32 93.49 | 13:68 | 1-69 
(Income below 
Ra 100 p.m.) 
Business Ve 83 12-93 96-88 | 13:17 | 1:44 
Agriculture A 92 14.33 91:29 | 16-41 | 1:71 
(including landlords) 
Not Recorded .. 58 9:03 
(including orphans 
and unemployed) ` 
Totals Ys 642 100 99-37 | 14:62 | 0-58 


ΝΟΤΗ: Higher Professions include Lawyers, Doctors, Engineers, 
‘Teachers and high Government officials. 
Middle Class Service includes Clerks, Railway employéss, 
Mechanics and others serving in public offices. 
Lower Class Service includes Labourers. 
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Lirerates—OccuPations 
Ss а ον ο ———— 9^ ER eee 
D 
(difference 
aos D Significant 
in | р — t 
favour of 9р SEA 
the 
former) 
E ~Middle Class | 6-15 | 1-48 | 4-15 | Yes 


Professions — Lower Class 13.03 2:31 5:62 Yes 


Professions — Business 9-64 1:86 5:16 Yes 
Professions — Agriculture 15:23 9:08 7.31 Yes 
Middle Class- Lower Class 6-88 | 237 | 3-15 | Yes 
Middle Class- Business 3-49 1.69 2-06 | Probable 
Middle Class- Agriculture 9:08 | 1.92 | 4-71 | Yes 
Business — — Lower Class 3.39 | 2-45 | 1:98 No 
Business -- Agriculture 5-59 2.93 2:50 | Probable 
Lower Class — Agriculture 2-20 2-62 0.83 No 


Е murum ee po ет 
f The above indicates that children of parents from higher 
Professions are definitely superior to others, and that those of 
the Middle class are superior to the Lower and Agriculture classes, 
and probably to the Business class also, while those of the 
Business class, Lower class and Agriculture class do not differ- 
entiate among themselves. This sociological order would appear 
to be similar to that found in investigations in Western countries, 
and generally corroborates the results of Sohan Lall's?? survey 
of school-going pupils carried out some years earlier. Two points 
may however be mentioned in this connexion. First, that this 
Occupational classification and result are applicable to the 
Literate population only ; second, it has to be remembered that 
the Business class in ordinary Indian cities often means ordinary 
Shopkeepers, and rarely signifies the Big Business which it 
Often means in industrialized Western countries. 
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TABLE 9 
GEOGRAPHICAL DISTRIBUTION OF IQ's (LITERATE GROUP) 


Percentage 
Places Number | of the whole i IQ 
group 
Allahabad l(Urban) ..| 100 15-58 | 10515 | 
Allahabad 2 (Urban) š. 86 13:40 100-14 
Gorakhpur (Urban). . Jo 35 5:45 103-71 
Karanprayag (Garhwal) .. 46 7-17 94:93 
Urban 

Jhansi (Urban) a στ 66 10:28 94-80 
Sultanpur (Rural) .. -- 64 9:97 80-75 
Allahabad 3 (Urban) ae 125 19:47 . 102-08 
Bareilly (Urban .. .. 120 18-69 104-04 
Totals .. Бл 642 100 99-37 


— ο ο ο. эь ИЕ j Sat न em 
"Literates : (b) Geographical 

We present in Table 9 the numbers and the mean IQ's of 
groups drawn from different places. Besides the small variations 
from place to place and from school to school, there does not 
appear to be any marked and fundamental difference among 
these groups, with one exception. This is the group drawn from 
the single rural area from which we drew a sample. This rural 
group (Sultanpur—rural) seems to stand out distinct from the 
rest. The difference (D) in the mean IQ of the total group and 
this group is 18-62 IQ points, cp = 1-64 points, and D/op = 
11-32. The difference is thus significant, and would point to the 
conclusion that, even among literate children, those from rural 
areas do not fare as well as those from urban areas. Our rural 
sample is drawn from one area only, but if it can be taken to be 
at all representative of the rural areas in general, it would leave 
no doubt on the point. Of course, rural children have been 
found in many other investigations in other countries also not 
to fare as well in intelligence tests as urban children, but the 
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importance of the above result in our case is that it indicates 
that the intelligence of the illiterate rural child is complicated by 
two factors and not merely one, namely that of illiteracy. 
Literates : (c) Communities 

Table 10 gives the relevant information from the point of 
view of communities and is in general in line with the findings 
of the only other survey made in this area, viz. that of Sohan 
Lall, already referred to above. In the present survey too, 
Muslims are not found to differ from the Hindus, and the Kayastha 
community scores highest among the different Hindu commu- 
nities. What is perhaps most significant is that the Backward 
communities do not show any inferiority in comparison to 
others. It should be remembered thatthese children of ‘backward’ 
communities are those who have received ordinary education. 
Our results, therefore, would seem to indicate the probability 
of a general equality among different communities when equal 


TABLE 10 
COMMUNITYWISE DISTRIBUTION (LITERATE GROUP) 
E 
Community ofthe whole| Mean IQ 
group 
फक सकल 21:65 97.86 
Kshattriyas is 9.66 95-39 
(including Khattris) 
Kayasthas .. bd v 19-00 101.18 - 
Vaishyas .. Us 33 6-54 98:18 
Christians and ] 
Anglo-Indians .. as 10-12 104.80 
Muslims... ES Hd 18-69 99.33 
о Backward Communities .. 4.83 98:61 
Others including Parsis, 
` Sikhs, etc. and those not 
recorded .. + 
Totals .. 
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opportunities for education have been provided to them. The 
rather high mean IQ of the Anglo-Indian and Christian group 
is due to the fact that this is a select group, the parents of these 
children being very high in.the occupational level. 

In Table 11, we have given the Mean IQ s and S.D.s, grade- 
wise, of pupils from two regions (Government Intermediate 
College, Allahabad and Bareilly, urban) which are generally 
above the average in intelligence. The mean IQ's of the three 
` different grades VII, VIII and IX are practically the same, and 
the S.D.s also do not differ from each other, being consistently 
less than in the population as a whole. 


TABLE 11 

GRADEWISE DISTRIBUTION (LITERATE GROUP) 

School Grade Number E IQ S.D. 
үп КЕ 18 103-54 11-67 
ҮП +, 81 | 108-24 | 1-55 κ 
TX Me рүн 7 86 103-06 11-96 


Illiterates : (a) Occupational 
In Table 12 we give the numbers, the Mean IQ's, S.D.s, 
and oy, of occupational groups among illiterates 


TABLE 12 
IQ's ACCORDING TO OCCUPATIONS (ILLITERATE GROUP) 


Occupation 


Farmers 
(including all workers on 
land) 


Shopkeepers (Petty) 
Artisans and Craftsmen 
Labourers (Hired) . 
Domestic Servants . . 


Not Recorded "s 
(including unemployed) 
Totals .. 


SE —— CU E E nee e MT RR काक क कय 
ΝΟΤΕ: Artisans and  Craftsmen, include Carpenters, Weavers, 
Barbers, Washermen, Cooks, etc. 


15-09 s . 


a — 
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Artisans come at the top, Shopkeepers next, Farmers 
follow and Labourers are last. The Domestic Servants, whose 
mean IQ is larger than any of the above, have really to be 
considered from another point of view, as they are generally 
drawn from the urban sample of the illiterate population whereas 
the rest are from rural areas. 

It is however to be noticed that the difference between the 
mean IQ's of all the above groups, including the Domestic 
Servants, is not marked, and generally not significant. The table 
for significance is presented below : 


D 
. Difference 
in Mean D x ignificant 
Occupation IQ in ср ор τοῦ 
favour of D 
the 
former) 
Artisans-Farmers 3-31 2.17 1.51 № 
Artisans-Labourers. . Ae 6-20 3.77 1.64 № 
Εμ asta SB | eu ह्ये ही we 
Domestic Servants-Farmers 6:26 2-06 3-02 Yes 
XC lara Яна Rey f AM M Danas 
Domestic Servants-Artisans | 2:95 2-75 1:06 No 
Domestic Servants-Labourers| 9:15 3.71 2:46 | Probable 
аз iri У Е ien C И ее, 


The only significant difference is between Domestic Servants and 
Farmers ; and it would therefore appear that, unlike the literate 
group, the children of the illiterate group are not much differ- 
entiated among themselves from the point of view of the occu- 
Pations of their parents. All the occupations of the illiterate 
&roup are practically of the same economic level, farming being 
the niajor occupation. 


- Tiliterates : (b) Geographical 


. The relevant information is given in Table 13. We have 
found it interesting to combine the groups in four regions namely, 
Western, Northern, Central and Eastern. While the mean IQ’s 
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GEOGRAPHICAL πο, oF IQ's (ILLITERATE GROUP) 
ЕЕ Number ον ο см 

Western ag 99 zs 67 100-73 15:94 

Northern .. 45 T 129 103-67 14-99 1-32 

Central 5c ο. oe 140 101-79 12.04 1-02 

Eastern an ye -- 176 91-92 14-58 1-10 
Totals .. = 512 98:73 15:09 


of the Western, Northern and Central regions do not differ much 
from each other, that of the Eastern region does. The figures 
for the significance of their differences are given below : 


= 
(Difference 
in Mean ienifi 
Regions IQ in σρ D ‘Significant 
favour ср ог not 
of the 
former) 
Northern-Eastern .. e] 11:76 1:71 6-84 Yes 
Central-Eastern .. ὅς 9-87 1:49 6-61 Yes 


This points to the conclusion that the mean IQ of illiterate 
children from the Eastern region is lower than that of the illite- 
rate children of the other regions, but that the mean IQ's of 
children from the latter regions do not differ among themselves. 
It is worth noticing in this connexion that the rural areas of the 
Eastern regions are generally known to be economically much 
poorer and generally more backward than the other regions of 
the state, particularly the Western and Northern, where farming 
is prosperous and some industrialization has also taken place. 
Also the rural Eastern areas are the most densely populated of 
all the regions. 


Illiterates : (с) Communities 
The relevant information is given in Table 14. It will be 
noticed that the higher communities, such as Brahmins, 
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Kshattriyas, Vaishyas and Muslims (forming a total of 155), are 

almost as numerous in the illiterate group as the ‘backward’ 
Communities (forming a total of 269), for as we have already 
pointed out, wherever it is present, illiteracy is quite generally 
distributed. 


TABLE 14 
COMMUNITYWISE DISTRIBUTION (ILLITERATE GROUP) 
=- E μποτ यि см 
Brahmins .. .. ..] вә | 106-62 | .. #2 
Kshattriyas . . on το 41 105-32 
Ve OG E ge a 103-30 m X 
Muslims .. .. .. 29 94-93 


‘Backward’ Communities 269 100-38 14-35 | 0-87 
including Ahir, Nai, 
Dhobi, Barhai, Kumhar, 
Kahar, Kurmi, Chamar, 


Pasi and Bhangi 
'Non-Backward' Commu- 155 103-58 13.73 1.10 


nities including Brahmins, 
Kshattriyas, Vaishyas and 
Muslims (as given above) 
combined 


Totals .. me 424 101-55 14.22 


Ап important feature to be noticed in our investigation is 
that although Brahmins, Kshattriyas and Vaishyas (but not the 
Muslims) do show some superiority over the ‘backward’ commu- 
nities in their intelligence scores, it is by no means a clear super- 
lority. The figures for significance as between the *non-backward? 
and ‘backward’ communities are D = 3-20, σρ-- 1:40 and D/o;= 
2-28. In any case the overlap between the two groups (the S.D.s 
being 13-73 and 14-35 IQ points respectively) is so great that 
.there are practically as many chances of discovering bright 
intelligent; boys among ‘backward’ illiterate communities as 
among ‘higher’ illiterate communities, a fact which the writer 
found to be actually the case in investigating the intelligence of 
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individual illiterate boys in a particular village. This points 
to the desirability of providing educational facilities uniformly 
for all. 
BINET IQ's AND I, FACTOR 

As already discussed in Chapter VI, we have done a stand- 
ardization of the battery to give the best estimate of the factor 11, 
which we believe contains all that is common to Binet tests and 
the Performance tests, is free from verbal bias but has probably 
. & spatial factor amalgamated with it. We present here the Binet 
IQ's, and the I, quotients, i.e. PQ s (we have called them PQ’s or 
Performance Quotients to distinguish them from Binet IQ's) 
of a number of subjects to whom both the tests were adminis- 
tered to indicate how the PQ throws additional light on the 
intelligence of a subject. 


Serial Number of the : i 

boy on our lists in years Binet IQ f 

Ores cies 11 108 105 

SOS a 11 119 101 

ЖОГУ: ve 11 106 17 

OOF Em ste 11 141 130 

077, * 12 89 94 

Il 3 Bo 13 87 81 

па 13 по 115 

Gi) 2 Un 13 96 95 

domo NA 13 9 — 77 

नत 13 134 97 

ЗА 54 ss 14 98 114 

65 .. Ор 14 89 116 

BR ο. 14 ү 98 180 

ВО TIENES 15 59 77 
CONO. 16 TI Ha Lu n SEED | EE 


| 
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These represent various types of subjects one may meet 
With. First of all there are those whose performance is similar 
in both the tests. Nos. 3, 9, and 38 are rather average in both ; 
No. 50 is Very good in both ; No. 80 is very bad in both ; No. 15 
is somewhat above average in both ; and No. 11 is rather below 
average in both. Then there are those who show some advantage 
in one over the other, but the difference is not marked. Such 
cases are Nos, 89, 40, 46, 34 and 65. Lastly, there are those who 
show a marked advantage in one test over the other. These are 
Nos. 57, 68 and 83. 

The second and, particularly, the third category include 
cases which have a marked ‘verbal’ or α΄ practical’ bias, and to 
whom additional specific information about the type of their 
ability may be usefully provided in educational guidance and 
Vocational guidance case-work. 


CLINICAL INFORMATION 


Our battery being administered individually, it is possible, 
88 we hinted in the first chapter, to utilize it to obtain what may 
be called, for the lack of a better term, clinical information 
about the subject. This means individual information about the 
Subject, not necessarily of an abnormal nature, which may not 
be Teadily classifiable in general categories. 

By clinical information we do not mean to confine ourselves 
to the character and temperamental qualities of the subject. 
Performance tests are very often being recommended for obtain- 
mg temperamental and character reactions of the subjects, 

While Performance tests do throw some light on the tempera- ° 
mental qualities of the subject, our experience indicates that this 
18 тает of a limited nature, and із such as would be forthcoming 
A individual test situation anyway. It is not, we feel, some- 

£ quite unique to Performance tests as such. We found for 
Sample that the observations of the emotional reactions of the 
Subjects in our Record forms could at best provide answers to 
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the questions of the following limited categories, namely : ‘Does 
the subject apply himself to the task steadily?’ “Does he go 
through it doggedly or does he give up the effort easily?’ and, 
«Τα he excitable and easily jubilant over success or easily un- 
nerved at failure?’. 

While, therefore, we would have such observations recorded 
in the case of our Performance tests, we do not think that any 
undue importance need be attached to them. What is revealed 
of importance by the Performance tests of an individual nature, 
however, to a careful and observant tester, is, we think, the 
subject's mode of thinking, his particular way of meeting а 
cognitive situation, or, what we may say, the quality of his 
thinking, many of the features of which being of a nebulous 
character are not easily classifiable, or at least have not been 
classified so far. This information throws additional and very 
interesting light on the cognitive make-up of the individual ; it 
very often explains the quantitative results of testing, and not 
seldom helps to resolve many of its unexplained discrepancies. 

For example, in the case of Kohs’ Block Design Test, it was 
easy to observe that a particular type of individual arrives at the 
solution of these problems as if he had been first able to resolve 
a particular given pattern into smaller patterns which he then 
made up with the cubes, while another type would seem to view 
the pattern as a whole in his mind and then would just complete 
it as if he were copying it. The former would perhaps be the 
individual who feels at home with ‘analysis’ as such, while the 
latter would excel at ‘synthesis’, although both may be generally 
of the same intellectual level. Individuals of the former type are 

` comparatively more successful at Designs of the type No. 6 
(ours and Collins and Drever's: Kohs’ original No. 10); which 
have comparatively more broken lines; and individuals of the. 
latter type are more successful at Designs of the type No. T 
(ours and Collins and Drever’s: Kohs' original No. 17) which 
have comparatively large contiguous coloured areas. Further, 
in the case of some subjects, the difficulty obviously is that they 


i< 
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are not able to comprehend the design as such while in the case 
of the others, it would appear that although they understand 
what is to be achieved, they are not able to manipulate, or rather 
orientate, the faces of the cubes in the three-dimensional space in 
such a way as to achieve the desired results. This difference is 
particularly noticeable in the case of those subjects whose mental - 
abilities are generally limited and who are not able to proceed 
much farther than the first few designs built up with the help of 
4 cubes. It may be that one type—both being again of the same 
general mental level—is particularly deficient in the capacity 
for perception, while the latter is deficient in some sort of what 
is now regarded as spatial ability. Many of the above are 
important problems in cognition which are being gradually : 
taken up by analytic methods, in particular the factorial, by 
experimentalists following the lead of Thurstone and others. 
Similarly, our Pattern Drawing tests also reveal some 
interesting individual cognitive characteristics. We found that 
some subjects seemed to be troubled more by the mere perceptual 
complexity of the pattern than by the inherent difficulty of the 
solution. That is to say, even if the analytic solution in a parti- 
cular pattern was not very much more difficult than that of the 
previous pattern, yet if this particular pattern contained a much 
larger number of lines than the previous one, such subjects would 
get confused on being confronted with it. There was how- 
ever another type to whom a large number of lines in the pattern 
did not seem to give any trouble at all. If there was no great 
analytic difficulty involved, they seemed to draw out the design 
With great ease, as if they were having the picture of a continuous 
trace before them. It would appear that such persons are strong 
in visual imagery and make great use of it in solving the problems 
involved in the patterns of these sub-tests. Another interesting, 
but perhaps minor, point of observation was that the great 
majority found it much easier to arrive at the solution of a sub- 
test if the correct starting-point was at the top left hand corner 
than at any of the other three corners, although there were a few 
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to whom this was not so advantageous. This may be due to our 

writing habits being from left to right and top to bottom (Hindi, 

the mother-tongue of the great majority being also written, like 

English, from left to right and from top to bottom) ; or this may 

be connected with some other right-handed and left-handed 
- activities of the subjects, not at present clear to us. 

The detection of individual cognitive characteristics of the 
above nature appears to us to be of definite importance and 
interest when testing individuals with the help of the tests in 
the present battery and to be well worth making a note of. 


IX. SUMMARY AND CONCLUSIONS 


We have, in the first chapter of this book, started with the 
desirability and necessity of devising intelligence tests, partic- 
ularly for those countries which are as yet undeveloped. We 
have discussed the problems of intelligence testing in India in 
the context of the country’s social and cultural conditions. We 
have indicated our general standpoint in regard to these problems 
and have defined the scope of the present investigation. 

We have, in the second chapter, while discussing the general 
nature of intelligence, considered it helpful to give an historical 
background to the current theories of intelligence. We have 
traced the development of the theories of intelligence up to 
1927—the date of the appearance of Spearman’s work Abilities 
of Man and the enunciation of his theory of Intelligence in terms 
of g. We have discussed Spearman’s g, have indicated our view- 
point and summarized what we consider to be a helpful and useful 
guide for those who have to devise tests of intelligence. Finally 
we have discussed the Performance tests of intelligence, and 
indicated the general principles of our battery of Performance 
tests, 

Tn the third chapter we have given a detailed description 
of the tests constituting our battery, and in the case of tests 
Specially devised by us for this battery, explained how these 
tests were devised. Instructions for administering the battery 
and the method of scoring the results have been given. 

The fourth chapter contains details of the sample on which 
the standardization is based. In this connexion the difficulties 
of testing in the countryside in India have been pointed out and 
the way to meet them indicated. 

The fifth chapter contains an account of the factorial 
analysis we carried out on our battery of tests together with 
the Stanford-Binet scale (1937 Revision-Scale L) by Thurstone’s 
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centroid method with orthogonal axes. It was found that the 
battery gives the evaluation of at least two faotors—a general 
factor, most probably of the nature of g and another, a memory 
factor. Indications of a third factor of the nature of Ё are also 
found, but it is not statistically significant in our analysis. This 
and other factors, particularly in connexion with our Picture 
test, may also be present in the battery but it was not possible 
to indicate or demonstrate these conclusively in view of the 
limited nature of data suitable for analysis. 

The sixth chapter contains details of standardization of the 
battery under three separate heads (g) For literates with non- 
weighted raw scores, (b) For illiterates with non-weighted raw 
scores, and (c) For literates with weighted scores to give the best 
prediction for the general factor found in the analysis in 
Chapter V. А 

Тһе reliability апа validity of the battery аге diseussed in 
the seventh chapter, which also contains а comparison of the 
performance of the literate and the illiterate groups. The funda- 
mental problem of test performance under different environ- 
mental conditions has been briefly discussed and the author's 
own view has been stated, which is that although environmental 
conditions dó influence the performance of the subjects, so that 
it is not safe to pass judgement on the comparative merits of 
different groups on the basis of such tests, the test performance 
of an individual is nevertheless, as is generally recognized, & 
correct guide to the relative position of the individual within his 
group in regard to intelligence. This is distinctly supported by 
two results in our investigation also. Firstly we found that 
although the means of the two groups were different, the dis- 
persions (i.e. the standard deviations) were practically equal so 
that the relative merits of individuals within the group were ' 
equally brought out in both the groups. Secondly we found that 
the IQ's of the illiterate group as determined by our battery:are 
in remarkable agreement with the general opinion of the intelli- 
gence of the group as held by those who know it intimately. It 
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would thus appear that although environment and heredity 
both have a share in influencing the performance of an individual, 
yet within the same environment the influence of heredity in 
determining individual traits is predominant 

Lastly, we have given the results of sociological, educational 
and clinical interest for both the literate and the illiterate groups 
as obtained from the present survey. 

Τη conclusion we have to point out that the battery may be 
used with advantage on literate boys between the ages of 11 to 16 
years to give an evaluation of their general intelligence and also 
to estimate an intelligence, mostly of a practical nature, as 
contrasted with verbal intelligence as measured by verbal tests 
of intelligence. This should be of help in guidance work in schools. 

The battery may also be used confidently to assess the 
intelligence of illiterate boys between the ages of 11 to 16 years. 
This should be done with the help of the separate norms we have 


. provided for the purpose. In the case of illiterates, the present 


investigation opens up a number of points, two of the more 
important, as they appear to us, being the investigation of the 
growth curve of intelligence from 15 years up to, say, 20 years, 
and the discovery, if possible, of tests (understood in the 
widest sense) which would reduce the gap between their 
performance and those of the literates. 


APPENDIX 


INSTRUCTIONS FOR THE ADMINISTRATION ОЕ 
BHATIA'S BATTERY OF PERFORMANCE TESTS 
OF INTELLIGENCE 


Kons’ Brock DESIGN AND PASSALONG TESTS (Tests No. 1 and 2) 


1. Note the particulars of the subject as required in the 
Scoring sheet. Note also whether the subject is literate or illite- 
rate. Illiterate is one who has not been to a school or has not 
Stayed there long enough to acquire ordinary reading and writing. 

2. Note the observations very carefully and faithfully. 
Record the times as carefully as you can, with the help of a 
Stop-watch as far as possible. 8 friend may help you in recording 
time. 

3. Give the tests in a natural manner. Obtain the confi- 
dence of the subject. Talk in the subject’s own dialect if possible. 
But stick to the procedure of the Tests rigidly. Give only as much 
aid or hint to the subject as is permissible. When the subject fails, 
do not put on a very serious look. Keep a cheerful businesslike 
attitude throughout. 

4, Start testing with Kohs’ Block Design Test : 
(1) Place four cubes before the subject. Explain how 
they are all alike and coloured in a particular way. 
Let him handle and examine the cubes at leisure and 
confidently, and let him feel at home. 

(2) Show him card No. 1. Tell him that a design like 
this has to be prepared with the cubes. Even if he 
attempts to prepare the design himself, you should 
demonstrate this design to every subject. 

(3) Mix up the blocks. Now ask him to prepare Design 
No. 1 as you have already shown him. Note the time. 

(4) If the subject succeeds in the above within the 
time limit, namely 2 minutes, proceed to Design 
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-No. 2, and ask him to construct it without any 
demonstration or help from your side. 
(6) Proceed in this manner with successive designs. 

(6) When the subject fails in a particular design within 
the time limit, demonstrate the design after he has 
failed. Do not discuss. Do not let him again try this 
design. Pass on to the next which, of course, he must 
again try independently. 

(7) When the subject comes to Design No. 6, give him 
Jive more blocks making the total nine ; when he 
comes to Design No. 8, give him the remaining seven, 
making the total sixteen. 

(8) Stop the test when failure has been recorded twice 
in succession. 

(9) The time limit for Designs Nos. 1-5 is 2 minutes 
each and for Designs Nos. 6-10 is 3 minutes each. 

(10) In the Remarks column you may note anything 
particular or peculiar you find about the subject in 
making the designs. 

5. In giving the Passalong Test : 

(1) Take the first and the smallest box, and the card 
No. 1. Point out to the subject that the red block 
has been placed near the blue end and the blue 
blocks near the red end. Explain that the red block 
must come to the red side and the blue blocks to the 
blue side as in the card. Emphasize that blocks have 
not to be lifted, but may only be moved. 

Demonstrate the solution of the first box to every subject. 

(2) Again place the card No. 1 and the box and ask the 
subject to do as you have already just demonstrated. 
Record success or failure within the time limit. 

(3) Proceed to Designs Nos. 2, 3, ею. with the appro- 
priate boxes, and after having placed the blocks 
properly in the initial position as required in the test. 
The initial position is obtained by simply reversing 
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the coloured ends of the box. The coloured ends of 
the box must however be finally placed before the 
subject as in the Design Card, which must be present- 
ed to the subject with the number of the card up. 

(4) When the subject fails in а particular design within 
the time limit, demonstrate the design after he has 
failed. Do not discuss. Do not let him again try this 
design. Pass on to the next which, of course, he must 
again try independently. Š 

(5) Stop the test when failure has been recorded twice in 
succession. 

(6) The time limit for Designs 1 to 4 is 2 minutes each 
and for Designs 5 to 8 is 3 minutes each. 

(7) In the Remarks column you may note anything 
particular or peculiar you find about the subject 
in solving the designs. 


PATTERN-DRAWING Test (Test No. 3) 
1. There are eight patterns of increasing difficulty from 
the 1st to 8th. 
2. Give the following instructions to the subject : 
*Here is paper and a pencil. I shall show a figure to you. 
[में यह एक ame तुमको दिखाता g]. Place а card before 
the subject. Let the card be so displayed that the 
number of the card appears at the top before the 
subject. “Now make a figure like this without repeat- 
ing your lines and without lifting your pencil when once 
you have started drawing [ऐसी ही शक्ल खींचो | at यह 
है कि (या, देखो) बनाना शुरू करने के बाद लाईन दोहराई न जाय 
और पेंसिल उठे नहीं ]' The card should remain in full view 
of the subject throughout. 
3. Let the subject try successive patterns. Stop when failure 
is recorded twice in succession. 
4. Provide a plain white sheet of paper to the subject on 
which to draw the patterns. Successive patterns may be drawn 


ə 
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on the same sheet as long as there is room. Put the name of — 
the subject at the top corner.. 

; 5. Allow a maximum of 2 minutes for each of the first four 

patterns. Allow a maximum of 3 minutes for patterns Nos. 5 to 8. 

The subject may make as many attempts on the paper as he likes 

within the time limit. 

6. Demonstrate the first pattern, if necessary. It is only 
meant to give the subject confidence and facility in drawing. 

7. When a failure occurs in one of the patterns, demons- 
trate this, but do not let the subject try this pattern again. Pass 
on to the next. Stop when failure is recorded in two successive 
designs. 

8. Watch the subject while he is drawing. If he repeats 
а line or lifts his pencil, remind him of the conditions, Ask him 
to commence after proper thought. If he makes a drawing wrong, 
cross it out and ask him to start afresh. Encourage him to try a8 
many times as he likes within the time limit before you record à 
failure in a particular pattern. 

9. The solutions are given at the back of the cards. Try out 
the patterns yourself first. You will be able to see the device. 
Solutions other than those given are also possible and should be 
familiar to you. 


IMMEDIATE MEMORY гов Sounps (а) Ῥιπεοτ (Test No. 4) 
1. Immediate memory too has a close relation with mental 
development or general intelligence. 
2. Hindi consonants have been taken as the units of sounds, 
because they put the literate and the illiterate at par. 
3. Give the instructions to the subject : 
“I will say something [3 कुछ कहूंगा ] Listen attentively : 
[ध्यान से सुनो]. Repeat it after I have finished [9 जब 
कह्‌ ча तुम वह मेरे बाद कहो]. Listen [गौर से 90]. 
4. We start with two letters (or sounds). This is merely 
to give practice to the subject. Read out distinctly and with even 
intonation. Proceed with more letters till failure is recorded. 
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Under each head we have given three alternative sets of letters. 
Tf failure is recorded in the first set, try the second and the third 
alternative sets. If failure is recorded in all the three alter- 
natives, а final failure is recorded and we stop. We do not pro- 
ceed up the series any more. 


IMMEDIATE MEMORY FOR SOUNDS (b) REVERSED (Test №. 4) 
1. The instructions in this part are : К 
*Whatever I say you must say backwards. IfI вау 
“ka cha” you say “cha Κα. में जो कुछ कहूं तुम उलट 
कर कहो । जैसे में कहूं क π तो तुम कहो 'च क'. Explain this 
reversal process clearly to the subject, if necessary using 
another set of two syllables as а second example. 
2. Proceed.up the series till failure is recorded. Failure 
means 8 failure in all the three alternatives of 8 particular set. 


INSTRUCTIONS FOR PICTURE CONSTRUCTION TEST (Test No. 5) 

1. This is the fifth and the last test of the battery. 

2. This is a comparatively easy test for the age-group 
11 to 16 years and has been purposely put in to enable some of the 
inferior children to score appreciably. 

3. The Test consists of five graded sub-tests. 

4, The general instructions will be : 

‘Here are a number of pieces (specify 2, 4, 6, 8, 12 as the 
case may be) of a picture. Put the pieces together to 
form the picture. [ यह्‌ एक तस्वीर के टुकड़े &— (3,4, ६, ८, १२ 
जैसे भी किसी तस्वीर में हों). तुम इन टुकड़ों को मिलाकर पूरी 
तस्वीर बना दो 1] 

5. Start with the 1st sub-test. Most of the children will be 
able to do this themselves without your aid. In any case demon- 
strate and explain clearly what is to be done. This first sub-test 
is only to give practice and to let the subject understand clearly 
what is wanted of him. 

6. Passon then to the 2nd (picture divided into four parts), 
3rd (picture divided into six parts), 4th (picture divided into 
eight parts), and 5th, the last (picture divided into twelve parts). 
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7. Follow the usual procedure, i.e., 

(a) If failure occurs in a sub-test, demonstrate and then 
pass on to the next. 
(b) Stop with two successive failures. 

8. If the subject is able to pass the first three sub-tests 
then in the fourth and fifth sub-tests, in case of failure, record 
not only failure but the number of pieces the subject was able to 
fit in correctly within the time limit, i.e. for example 6 out of 8 or 
7 out of 8 in the case of the fourth sub-test and 6 out of 12, or 
9 out of 12 etc. in the case of the fifth sub-test. 

9. The time limit is 2 minutes each for sub-tests 1 to 3 and 
3 minutes each for sub-tests No. 4 and 5. Record both the time 
taken by the subject and failure or success. 

10. The pieces of a sub-test must be presented before the 
` child in а pile in the serial order that has been marked at the back 
of the pieces. Of course the picture sides of the pieces will be 
exposed to the child. The numbers at the back are only to guide 
the examiner in placing the pieces in the desired standard order 
initially before the child. 

The above has two exceptions. In the sub-test No. 1, put 
the two pieces side by side. In sub-test 5 put the pieces in two 
piles. In one pile, put pieces 1 to 6, and in the second, by its side, 
pieces 7 to 12. Pieces 1 and 7 will thus appear before the subject 
on top side by side to give him the initial correct start. 

11. You can find out the solutions of the sub-tests easily 
yourself, but they are given below to make you perfectly sure 
about them. Make yourself familiar with the solution before you 
give the Test. 


Solution : Sub-test 2 ` 
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Solution : Sub-test 3 


7 5 
4 8 
3 1 
Pyme s 2 


` Solution : Sub-test 5 
о τω μι ——— 


12 9 6 
2 5 3 
1 7 8 
4 10 11 
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STANDARDS 
SCORING 
The scoring standards for the various tests'are as under. 
Both time and success are to be taken into account. The 
scoring standards have been kept as uniform and simple as 
possible. 


Kons’: For the first five designs, and for each design, 

2 marks for success within a minute. 

1 mark for success between 1 minute and 2 minutes. 

0 mark for a failure, or success after the time limit. 

For designs Nos. 6 to 10, and for each design, 
3 marks for success within a minute. 
2 marks for success between 1 minute and 2 minutes 
(but excluding 2 minutes). 

1 mark for success between 2 and 3 minutes. 

0 mark for a failure, or success after the time limit. 
Maximum possible score : 25 а 
PassaLoNG: For the first four sub-tests, and for each sub-test, 

2 marks for success within a minute. 

1 mark for success between 1 minute and 2 minutes. 

0 mark for a failure, or success after the time limit. 

For the last four sub-tests, 'and for each sub-test, 
3 marks for success within a minute. 
2 marks for success between 1 minute and 2 minutes 
(but excluding 2 minutes). 

1 mark for success between 2 and 3 minutes. 

0 mark for a failure, or success after the time limit. 
Maximum possible score : 20 n 


PATTERNS : Exactly the same as for the Passalong Test. 
Maximum possible score : 20 


Memory: Direct: One mark each for the number of digits or 
sounds in the maximum correct reproduction. 
Maximum possible score provided for: 9 
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Reverse: One mark each for the number of digits 
or sounds in the maximum correct reversed 
reproduction. 

Maximum possible score provided for : 6 


Pictures: Pictures 1 to 3, and for each of them, 
2 marks for success within a minute. 
1 mark for success between 1 minute and 2 minutes. 
0 mark for a failure, or success after the time limit. 
Pictures 4 and 5, and for each of them, 
3 marks for success within a minute. 
2 marks for success between 1 minute and 2 minutes 
(but excluding 2 minutes). 
1 mark for success between 2 and 3 minutes. 
0 mark for a failure, or success after the time limit. 
For pictures 4 and 5, however, credit in addition to that earned 
according to the above schedule, is to be given as under :— 
For picture 4: 1 mark, provided that at least 6 of the 
8 parts have been correctly put within the time 
limit. 
For picture 5: 2 marks provided that at least 9 of the 
12 parts have been correctly put together, and 1 mark 
provided that at least 6 of the 12 parts have been 
correctly put together, both within the time limit. 
‚ Maximum possible score : 15 


Maximum possible score for the whole battery : 95 


Timm 
The total time taken in the administration of the battery 
to a siugle individual is rather less than an hour. 


° 


x - | 20 | 21 | 22 | 28 | 24 | 25 | 26 | 27 
ll years . ‚| 70 | 71 | 73 | 74 | 76 | 78 | 79 | 81 | 83 | 84 
I1 , 6 months 70 | 72 | 74 | 75 | 77 | 78 | 80 | 82 
ΠΒ us то | 71 | 73 | 74 | 76 | 78 | 79 
ημών 71 | 72 | 74 | 76 | 77 
13 ,, 70 | 71 | 73 | 74 
18 , 6 , 70 | 72 
74 н то 
те 

"5 5s 

CRAP ME 

16 , 


TABLE 16 


LITERATE GROUP 
CONVERSION ТлвьЕ—Евом Raw Scorzs то IQ's 


IT Se qe. आ — a _ d 
28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36 x 38 
86 | 87 | 89 | 90 | 92 | 93 | 95 | 96 | 98 | 99 | 101 
83 | 85 | 86 | 88 | 89 | 91 | 92 | 94 | 95 | 96 | 98 
81 | 82 | 84 | 85 | 87 | 88 | 90 | 91 | 92 | 94 | 95 
78 | 80 | 81 | 83 | 85 | 86 | 87 | 89 | 90 | 91 | 93 
76 | 77 | 79 | 80 | 82 | 84 | 85 | 87 | 88 | 89 | 90 
73 | 75 | 76 | 78 | 80 | 81 | 83 | 84 | 86 | 87 | 88 
71 | 72 | 74 | 76 | 77 | 79 | 80 | 82 | 83 | 85 | 86 

70 | 72 | 73 | 76 | 76 | 78 | 79 | 81 | 82| 84 
70 | 71 | 73 | 74 | 76 | 77 | 78 | 80 | 81 

70 | 71 | 73 | 74 | 76 | 77 | 79 | 80 

70 | 71 | 73 | 74 | 76 | 77| 79 
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TABLE 16 
° LITERATE GROUP 
CONVERSION TABLE—FROM Raw Scores то IQ's (Continued) 


की Scores 

Ἄδα 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 49 | 50 | 61 | 53 | 54 | 55 | 56 | 57 | 58 | 59 
11 years .. .. ..|102 |104 106 |108 [109 [111 |113 [115 |116 |118 |120 122 |124 |126 |128 |130 

ll , 6 months ..| 99 101 |103 |104 [106 [108 [109 111 |113 [114 [116 [118 |120 |122 123 |125 |127 |129 | 131 
с " ++ ** ++] 97 | 98 | 99 101 1103 104 |106 |108 [109 |111 |113 |114 |116 [118 [119 |121 [123 | 124 |126 |128| 130 
NT W τρ ..| 94 | 95 | 97 | 98 | 99 |101 x 104 106 |108 |109 |111 |112 [114 |116 |117 |119 |121 | 122 | 124 | 125 
18 , ++ «+ ++] 92 | 93 | 94 | 96 | 97 | 98 | 99 x 103 |104 |106 1108 [109 |111 |112 |114 |116 |117 |119 |120 | 122 
138 Ж, ы --| 89 | 91 | 92 | 93 | 95 | 96 | 97 | 98 x x x 104 106 |108 [109 [111 |112 |114|116 |117| 118 
14 , ++ ++ **| 87 | 89 | 90 | 91 | 92 | 94 | 95 | 96 | 97 | 98 [100 [101 |103 |104 [106 |108 |109 |111 | 113 114 | 115 
I4 5. 5 = +| 85 | 87 | 88 | 89 | 90 | 91 | 92 | 94 | 95 | 96 | 97 | 98 [100 [101 [103 |104 |106 |108 | 109 | 111 | 112 
15 „, ++ ++ τ 83 | 84 | 86 | 87 | 88 | 89 | 90 | 91 | 93 | 94 | 95 | 96 | 97 | 98 [100 |101 |103 |104 | 106 109 
M ergo eM --| 81 | 83 | 84 | 86 | 87 | 88 | 89 | 90 | 91 | 93 | 94 | 95 | 96 | 97 | 98 [100 101 |103 | 104 107 
167 ++ ++ ++} 80 | 81 | 83 | 84 | 86 | 87 | 88 | 89 | 90 | 91 | 92 | 94 | 95 | 96 | 97 | 98 | 99 | 101 | 103 106 
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TABLE 15 
LITERATE GROUP 


CONVERSION TaBLE—From Raw 800853 то IQ's (Concluded) 


DE F ш 60 | 61 | 62 | 63 | 64 | 65 | 66 | 68 | 69 | 70 | 71 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 

11 years 

li , 6 months 

19, ý 

Ην Κι; a .| 127 | 128 |130 

qg. .| 123 | 125 | 126 | 128 | 129 | 131 

1З ва .| 120} 121 | 124 | 126 | 127 | 128 | 130 

I4 5, 1 | 118 | 120 | 121 | 122 | 124 | 125 | 198 | | 

14 © 1689. .| 114 | 115 | 117 | | 121 | 122 123 | 125 | 126 | 127 | | 

iis „1111 | 112 | 114 | 115 | 117 | 118 | 120 | 122 | 123 | 124 | 125 |126 | | | 

РУ .| 109 | 110 | 112 | 114 | 115 | 118 | 119 | 120 | 121 | 122 | 124 | 125 | 126 | 127 | 128 | | 

16> जि «| 107 | 109 | 110 | 112 | 114 | 116 | 116 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 126 | 127 | 128 |129 | 
il hl MM Ша с 
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TABLE 16 
ILLITERATE GROUP 
CONVERSION TABLE—RAW SCORES INTO IQ's 


W Scores | | 

Age Dares UM 7| 8| 9| 10| 11| 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 
11 years .. .. ..| 69| 71 | 73 | 75 | 77 | 79 | 81 | 84 | 86 | 88 | 90 | 92 | 95 | 97 | 99 [101 [103 [104 |106 [108 | 109 
1 , 6 months .. 70 | 72 | 74 | 77 | 79 | 81 | 83 | 86 | 88 | 90 | 92 | 94 | 96 | 99 [101 |102 104 |105 | 107 
12; ж ὃς reds | 69 | 71 | 73 | 76 | 78 | 81 | 83 | 85 | 87 | 90 | 92 | 94 | 96 | 98 100 | 104 | 105 
19595 δι з; oe 70 | 73 | 75 | 78 | 80 | 83 | 85 | 87 | 89 | 91 | 93 | 96 98 [100 102 | 103 
Bes а у 70 | 72 | 74 | 77 | 79 | 82 | 84 | 87 | 89 | 91 | 93 | 9४ | 97 | 99 | 101 
1955, 2 6P το, ole 71 | 73 | 76 | 79 | 81 | 84 | 86 88 | 91 | 93 | 95 | 97 | 99 
14 , db ccr bo 70 | 72 | 75 | 78 | 81 | 84 | 86 | 88 | 90 | 92 | 94 96 
14 , 6 , .. 71 | 74 | 77 | 80 | 83 | 86 | 88 | 90 | 92 | 94 
15 , nor द ied 70 | 73 | 76 | 80 | 83 | 85 | 87 | 89 | 91 
ЛО ON Bs У 69 | 72 | 75 | 79 | 82 | 85 | 87 | 89 
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TABLE 16 
ILLITERATE GROUP 
Conversion TABLE—Raw Sconxs NTO IQ's (Concluded) 


a 4 zy ΕΠΙ | Srey БЕ ЕЖЕ W 
gs 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 
11 years τ Я 111 |112 |114 |115 |117 |119 | 122 | 124 | 126 | 127 | 129 | 131 
11 , 6 months .109 |110 |112 [114 |115 |117 | 119 121 | 122 | 124 | 126 | 128 | 129 | 131 
19285; «1607 |109 |110 112 |114 |115 | 117 | 119 | 121 | 123 | 125 | 127 | 128 | 130 
LIN NEN . . 105 x x 110 |112 |113 |115 | 117 | 119 | 121 | 123 | 126 | 127 | 129 | 130 
jou .103 104 |106 |108 x | 113 | 115 | 117 | 119 | 121 | 123 | 125 | 127 | 129 | 131 
IS SEG 5, . 101 |102 104 |106 |108 [110 x 118 | 115 | 117 | 119 | 121 | 123 | 125 | 128 | 130 
14 ,, .| 98 100 |102 |104 |106 |107 | 109 | 111 | x x 119 x x 126 | 128 | 130 
PL SOR .| 96 | 98 |100 [102 |104 |105 | 107 | 109 | 111 | 113 | 115| 117 | 119 | 122 | 126 | 129 | 131 
150505 š .| 93 | 95 | 97 | 99 |102 |104 | 105 | 107 | 109 | 111 | 113 | 115 | 117 | 120 | 122 | 127 | 129 | 131 
15) SOS .| 91 | 93 | 95 | 97 | 99 |101 | 102 | 105 | 107 | 109 | 111 | 113 | 114 | 117 | 119 | 122 | 125 | 127 | 130 
1095. .| 89 | 91 | 93 | 95 | 97 | 99 |101 | 103 | 104 | 106 | 108 | 110 | 112 | 114 | 117 | 119 | 122 | 125 | 128 | 130 
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TABLE 17 
TABLE FOR OBTAINING WEIGHTED SCORES FROM RAW SCORES 


Equivalent Weighted Raw Scores 
Standard Scores Kohe’ Passalong 6 7 OE 
0 0 0 0 0 
1 1 1 1 1 
2 2 2 2 2 
3 3 3 3 3, 4 
4 4 4, 5 4 5 
5 5 6 5 6,7 
6 6 7 6 8 
7 fi 8 7 9 
8 8 9 8 10, 11 
9 9 10, 11 9 1. 12 
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TABLE 18 
LITERATES 
CONVERSION TABLE FOR OBTAINING PQ's к, м WEIGHTED SCORES 
n Scores 
x x x x x x x 17 x | 20 | 21 x 23 |24 — 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 

Age 
11 years 71 | 74 | 78 | 81 | 84 | 96 88 | 90 | 92 x 95 | 97 [99 |101 |103 |105 [107 [109 [111 1113 |115 [117 |119 |120 
ll 5,46 | 69 | 72 | 75 | 78 | 81 | 83 | 86 | 87 | 89 | 91 |93 | 94 |96 | 98 x x 104 |106 |108 |109 [111 [113 |115 [117 
п 70 | 73 | 75 | 78 | 80 | 83 | 85 | 87 | 88 |90 | 92 |94 | 95 | 96 | 99 x 102 x 106 [108 [110 [112 |114 
125510. ss 71 |73 |75 |78 | 80 | 82 | 84 | 86 |88 | 90 |91 | 93 | 94 | 96 | 98 | 99 |101 x 107 |109 |111 
13 , 69 | 71 | 73 | 76 | 77 | 79 | 81 |83 |85 | 87 |89 90 | 92 | 94 | 95 | 97 | 98 |100 |102 |104 |105 107 
अ 267 5 70 | 72 | 74 | 76 | 77 | 79 | 81 | 83 | 85 |87 | 88 | 90 | 91 | 93 | 94 | 96 | 97 | 99 x x x 
14 ,, 69 | 71 | 72 | 74 76|77|79 | 81 | 83 | 84 | 86 | 87 | 89 | 90 | 92 | 93 | 95 | 96 | 98 [100 |101 
ο αυ 69 | 71 | 73 | 74 76 | 77 | 79 | 81 |82 | 84 | 85 | 87 | 88 | 90 | 91 | 93 | 94 | 96 | 97 | 90 
15.5 70 | 71 | 73 | 74 | 76 | 77 | 79 x 82 | 83 | 85 | 86 | 88 | 89 | 91 | 92 | 93 | 95 | 96 
1δ' 76; ^, š 70 | 72 | 73 | 75 | 76 | 78 |79 | 81 | 82 | 83 | 85 | 86 | 88 | 89 | 91 | 92 | 93 | 95 
AOR ο ον | 69|71|72|74|75|76|78| 79 | 81 | 82 | 84 | 85 | 86 | 88 | 89 91 92 | 93 
аар ро 
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TABLE 18 
LITERATES 


| 

o 42 | 43 | 44 | 45 | 46 | 47 
Age 

11 years .122 124 x x | 

11 , 6 months|119 [121 |122 [194 | 126 | 128 | 130 

19. ,, „116 [ит [119 |121 |123 | 124 | 126 | 128 | 129 

Тб s 113 |114 |116 |118 | 119 121 123 | 125 | 126 | 128 | 130 
18 ; „лоо 1111 113 [16 |117 | 118 | 120 | 122 | 123 | 125 | 127 | 128 
13 ,6 ,, [106 108 [110 ॥11 |113 |115 | 117 |118 |120 | 122| 123 | 126 
14 „ ..॥108 |105 107 108 | 110 | 112 |114 | 116 | 117 |119 | 121 | 122 
14 „6 , [100 102 104 [106 |107 | 109 | 111 | 113 | 114 | 116 | 118 | 119 
16 , ‚| 98 | 99 |101 |103 | 104 | 106 | 108 | 110 | 112 | 113 | 115 | 116 
15 „6 „ |96 | 98 | 99 101 |102 |104 | 106 |108 | 110 | 111 | 113 | 115 
1865 .| 95 | 96 | 98 | 99 | 101 | 102 | 104 | 106 | 108 | 109 | 111 | 113 
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130 
127 
124 
121 
118 
116 
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CONVERSION TABLE FOR OBTAINING PQ's FROM WEIGHTED Sconzs (Concluded) 


49 | 50 | 61 | 52 | 53 | δ4 | 55 | 56 | 57 | 58 | 59 


60 


128 130 
125 127 | | 
122 1241251127 128130 
120 1211221124 125 | 128/130 
118 |119|121|122|123|125|126|127 | 130 


116 1171191120121 |123|124125127 128129 


131 
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